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I.  On  the  cViff'erent  Proportions  of  Carbon  luhich  conjlitute  the 
various  Qualities  of  Crude  Iron  and  Steel;  being  a  Con- 
tinuatiofi  of  the  Kxpey-iments  on  the  fame  Subje£i  detailed 
in  our  lafi  Number.  By  David  Mushet,  Efq.  of  the. 
Calder  Iron  Works  *. 


H 


AVING  fele6led  a  parcel  of  well-prepared  Stourbridge 
clay  crucibles,  with  covers  exactly  fitting,  I  proceeded  to 
make  the  following  experiments  upon  the  quantity  of  char- 
coal which  forms  crude  iron  and  fteel ;  firft  premifing  that 
both  crucible  and  cover  were  brought  to  a  bright  red  heat 
before  the  fubftances  a6led  upon  were  introduced.  This  was 
done  with  the  greateft  poffible  caution,  to  avoid  volatilizing 
any  part  of  the  charcoal,  and  rendering  the  refult  inaccurate. 
From  the  approximation  of  thefe  refulis  in  repeating  moft  of 
thefe  experiments,  I  found  that  no  material  difference  had 
occurred.  Grains. 

F,xp.  I.  Swedifh  bar  iron  -  -  885 

Charcoal  4,  or  -  -  grs.  442 

This  mixture  was  expofed  for  half  an  hour,  and 
a  perfedl  button  of  fupercarbonated  crude  iron 
was  obtained.  Along  with  the  metal  was  found 
of  intenfely  black  charcoal  not  taken  up        -        390 

Charcoal  difappeared,  equal  to  34*4  per  cent.    153 
The  metallic  button  now  obtained  was  found  to  weigh       928 

Gained  in  weight  by  the  combination,  equal  to  — j- 

part  of  the  original  weight  of  the  iron  -  -  43 

Charcoal  difappeared  -  -  152 

Total  lofs  in  charcoal       109 

^  Communicated  by  the  Author. 

A  Q,   '  Colledive 


4  On  the  d'ljfcrent  Vroporllous  rf  Carbon 

Colle^live  weight  of  the  iron  and  charcoal  originally  Grabs 
introduced  -  _  _  grs.  1327 

Iron  obtained  in  the  lufion     -     grs.  928 
Charcoal  not  taken  up  -  290 

1218 


Total  lofs  in  this  experiment       109 

Exp.  II.  SwedlHi  bar  iron  -  -  925 

Charcoal  ^th  part,  or         -        grs.  231-^ 
This   mixture,    after  "a  fimilar  expofure,    was 
completely  fufed.     When  cold,   the  crucible 
was  found  to  contain  of  very  fine  charcoal      -     125^ 

Charcoal  difappeared  in  the  fufion,  equal  to 

45  per  cent.  -  -  -  io5 

The  metallic  button  was  richly  carbonated,  and  weighed      97:4 

Gained  in  weight  by  the  union  of  charcoal,  equal  to     

— ^th  part  of  the  original  weight  of  the  iron,  -  47 

Charcoal  difappeared  -  -  -  T06 

Loft  in  fufion         59 
Colleftive  weight  of  iron  and  charcoal  originally  in- 
troduced -  -  -  grs.  1136^ 
Iron  obtained  in  the  fufion      grs.  972 
Charcoal  not  taken  up          -          125{: 

1097 


Total  lofs  in  this  experiment         59 
Exp.  III.  Swedifh  bar  iron  -  -  915 

Charcoal  4th,  or  -  grs.  152 

This  mixture  was  fubje6led  to  a  fimilar  heat,  ^ 
and  a  perfe6t  fufion  effe^led.    There  was  found 
of  charcoal  not  taken  up  -  -  65 


Charcoal  difappeared,  equal  to  ^7  per  cent.  87 
The  metallic  button  refembled  the  produce  of  No.  1. 
and  II.,  and  weighed  _  _  -  960 

Gained  by  the  fufion,  equal  to -ih  part  the  firfl; 

weight  of  the  iron  -  -  -  45 

Charcoal  difappeared  ^  _  87 

Lofi:  in  the  fufion    42 

Collective 


which  conjlitufe  Crude  Iron  and  Steel.  5 

Grs.  Grs. 

Colleftive  weight  of  the  iron  and  charcoal  ufed     1067 
Iron  obtained  -  -  grs.  960 

Charcoal  remaining  _         _  6^ 

1025 


Total  lofs  in  this  experiment         42 


Exp.  IV.  Swedifh  bar  iron  ■   -  -  977 

Ciiarcoal  y'th,  or  -  grs.  123 

This  mixture  entered  into  fufion  in  nearly  the 
fame  time  as  the  former.  There  was  found  on 
the  furface  of  the  metnl  a  portion  of  very  beau- 
tiful carbon,  which  weighed  -  -  40 

Loft  of  charcoal  in  fufion,  equal  to   67-r\ths 

per  cent.  -  -  -  82 

The  metallic  button  obtained  in  this  experiment  was 

fuperbly  carbonated,  and  apparently  formed  an  entire 

mafs  of  carburet.     It  weio;hed  -  -  1020 


Gained  in  weight  by  the  union  of  carbon,  equal  to 
22/rth  part  the  firft  weight  of  the  iron  -  -  43 

Charcoal  difappeared  -  -  83 

Loft  in  the  fufion        39 
Original  weight  of  the  mixture         -        grs.  1099 
Iron  obtained  -  grs.  1020 

Charcoal  remaining  -  40 

1060 


Total  lofs  in  this  experiment      39 

Exp.Y.  Swedlfh  bar  iron  -  -  1125 

Charcoal  ^h,   or  -  grs.  12% 

From  this  fufion  was  obtained  a  fupercarbonated 
button  of  crude  iron,  upon  the  furface  of  which 
was  found  of  fine  charcoal  -  -  25 

Loft  of  charcoal,  equal  to  80  per  cent.  97 
Compared  with  the  former  refults,  the  metal  now 
obtained  was  inferior  in  point  of  carbonation.  Its 
furface  was  fmooth,  and  of  a  dull  lead  coloxir;  entirely 
free  from  the  ufual  fhining  fpecks  of  carburet  which 
very  rich  crude  iron  contains  upon  its  furface.  It 
weighed  -  -  -  -  11 68 

A  3  Gained 


6  On  the  different  Proportions  ojT  Carboff 

Gained  in  fiifion,  equal  to  ~th  part  the  weight  of  Grains. 

iron  employed  -  -  -  43 

Charcoal  difappeared  -  -  97 

Lofs  in  the  fufion       54 
Colleftive  weight  of  the  mixture         -  grs.  1247 

Weight  of  metallic  button      -      grs.  1168 
Charcoal  not  taken  up  -  -         25      . 

1193 


Total  lofs  in  this  experiment       54 

Exp'.  VI.  Swedlfh  iron  -  _  -  880 

Charcoal  -r'Ah,  or  -  grs.  73 

This  was  fufficiently  heated  to  produce  fufion. 
When  cold,  there  was  foj.md  upon  the  furface 
of  the  metal  a  portion  of  very  black  charcoal 
weighing  -  -  -  12 

Loft  in  the  fufion,  equal  to  83,-  per  cent.  61 
The  metallic  button  pofieffed  a  uniformly  fmooth 
furface,  partially  covered  with  carburet,  and  weighed       920 

Gained  by  the  combination  of  charcoal,  equal  to  ~d 

part  -  -  "  .  .  :  40 

CoUeflive  weight  of  the  mixture  originally  intror 
duced  -  -  -  grs.  953 

Charcoal  not  taken  up  -  grs.    la 

Iron  obtained  -  »•  920 

• 933 


Loft  in  the  fufion       31 
Charcoal  difappeared  -  grs.  61 

Iron  gained  in  weight  -      _    -  40 

Total  lofs  in  this  experiment  21 
From  the  refults  of  thefe  experiments  it  becomes  obvious 
that  bar  iron  may  be  converted  into  the  fineft  qualities  of 
crude  iron  by  the  addition  of  any  portion  of  charcoal  from 
i  to  ,'^th  part  its  weight :  that  in  pafling  from  the  malleable 
to  the  carbonated  crude  ftate,  it  uniformly  gains  in  weight  by 

a  combination  of  carbonaceous  matter  equal  to  - — 7,  - — ^  th, 

20-J      19t5 

- — -  th,  — T-thj  — ^th,  — d;   average  — g-th  part  its  own 

weight. 

It  is  here  again  worthy  of  remark,  that  in  all  thefe  expe- 

rimentR 
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Timents  with  open  vefTels,  a  portion  of  charcoal  difappeared 
ttlways  in  proportion  to  the  quantity  introduced,  and  not 
analogous  to  the  quantity  of  iron. 

Difappeared  of  Ciiarcoal.  Iroh  gained. 

When  I  was  ufed,  34-4  per  cent.        -       — jth  part. 

When  ith  was  ufed,  45  per  cent.        -       — jth  part. 

•^  9  "I  o 

When  -^th  was  ufcd,  57  per  cent.  -  — j-th  part. 
When  ^th  was  ufcd,  67*2  per  cent.  -  — ;j-th  part. 
When  ^th  was  ufed,  80  per  cent.        -       ~r^^  part. 

When  X2*^h  was  ufed,  83  "5  per  cent.    -      — d  part. 

Upon  the  whole,  if  the  refults  of  thefe  fix  experiments, 
performed  in  open  vefTels,  are  compared  with  the  three  firft 
detailed  in  la(t  communication,  where  a  fimiiar  quality  of 
crude  iron  was  obtained  in  vcflels  perfectly  clofe,  no  material 
difference  will  be  found.  They  mutually  fupport  each  other, 
as  to  the  quantity  of  carbon  necefl'ary  to  form  crude  iron, 
while  they  llill  leave  in  doubt  the  caufe  of  the  difappearance 
of  the  charcoal  in  clofe  veflels.  In  the  cafe  of  open  vefTels, 
it  is  highly  probable  that  a  confiderable  portion  of  the  char- 
coal is  deiiroyed  before  the  heat  of  the  furnace  is  fufficiently 
flrono;  to  lute  the  cover  of  the  crucible. 

This  ftill,  hou'ever,  leaves  unexplained,  why,  in  experi- 
ment I.  a  Ids  of  15a  grains  of  charcoal  is  fuftained  ;  while 
in  No.  VI.  the  original  quantity  introduced  did  not  amount 
to  half  that  quantity,  yet  12  grains  of  the  latter  was  found 
entire  refting  upon  the  furface  of  the  reduced  metal.  The 
thicknefs  and  capacity  of  the  crucible  in  both  cafes,  and,  in- 
deed, all  thefe  experiments,  were  nearly  alike. 

The  fa6l  of  malleable  iron  being  convertible  into  the  mofl 
carbonated  ftate  of  crude  iron,  either  in  clofe  or  open  vefTels, 
where  a  portion  of  the  carbonaceous  matter  was  found  re- 
pofing  upon  the  furface  of  the  newly-changed  metal,  creates 
fome  doubts  as  to  the  exigence  of  oxygen  in  crude  iron.  If 
it  is  admitted  that  bar  iron  is  deflitute  of  oxygen,  which  it  is 
highly  probable  is  the  cafe  ;  if  a  portion  of  this  iron  is  intro- 
duced and  fufed  along  with  a  portion  of  carbonaceous  matter 
in  a  vefTel  impervious  to  air,  which  velTel  is  found,  when 
cold,  to  be  more  than  half  filled  with  charcoal,  protecting  a 
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metallic  button  of  crude  iron  below  j  it  is  with  the  greateil: 
difficulty  we  can  admit  of  the  prefence  of  oxygen  in  the  me- 
tallic mafs!  It  may  be  urged,  that  charcoal,  confidered  as 
an  oxide  of  carbon,  might  impart  a  portion  of  oxygen  to  the 
metal.  This  mutt  fuppofe,  however,  a  continual  aftion  and 
reaftion  of  affinity,  wherein  it  is  prefumable  the  carbon 
would  finally  prevail,  and  carry  off  the  oxygen.  I  conceive 
it  more  iufi  to  fuppofe,  that  what  quantity  of  (jxygen  was 
contained  in  the  charcoal,  would  be  difcharged  by  the  latter 
deoxydating  itfelf  analogous  to  its  fuperior  affinity,  rather 
than  combining  with  the  iron. 

It  is  a  fa6t  well  known  amongft  manufaSurers,  that  caft 
iron  of  a  lilvery  white  frafture  may  be  faturated  toexcefs  with 
carbonaceous  matter  fimply  by  cementing  it  in  conta6l  with 
charcoal.  In  this  procefs  it  acquires  a  foft  gray  fracture, 
eafily  reducible  by  the  file.  If  this  caft  iron  originally  con- 
tained oxygen,  a  long  cementation  in  contaft  with  charcoal, 
moft  likely,  would  deprive  it  of  this;  yet  we  find  it  ftill  pof- 
feffed  of  all  the  properties  of  caft  iron.  From  this  we  ihould 
be  apt  to  conclude  that  oxygen  at  leaft  is  not  neceflary  to 
the  production  of  crude  iron. 

Again,   in   the   procefs  of  cementation   bar   iron  is  firft 
changed,  by  a  comparatively  fmall  dofe  of  carbon,  into  fteel. 
If  this  ilee'l,  by  accident  or  intention,  be  continued  fome- 
what  longer  in  the  furnace  under  an  increafed  temperature, 
an  excefs  of  affinity  is  eftabliflied  betwixt  the  metal  and  the 
charcoal  without  the  prefence  of  a  third  principle:  the  fleel 
becomes  gradually  more  and  more  carbonated  :  it  changes 
its  fra6ture  of  granulation,  if  I  may  be  allowed  the  term, 
from  that  peculiar  to  bliftered  fteel,  through  all  thofe  breaks 
peculiar  to  the  refpe£live  qualities  of  crude  iron  ;  and  may 
at  laft  pafs  into  the  ftate  of  a  carburet  of  iron  totally  different 
in  its  properties  and  appearance  from  either  fleel  or  crude 
iron.     This  procefs  may  be  carried  on  to  the  utter  exclufion 
of  atmofpheric  air ;  and  here,  if  the  procefs  is  flopped  in  its 
proper  flages,  will  be  found  all  the  various  qualities  of  crude 
iron  formed  without  perfeft  fufion,  where  we  cannot  con- 
ceive ox\gen  to  have  exifted. 

I  am  aware  of  adducing  circumftances  from  thefe  experi- 
ments, at  variance  with  the  prefent  received  opinions  upon 
the  conftitiert  parts  of  caft  iron,  and  alfo  in  oppofliion  to 
principles  which  I  have  formerly  laid  down.  I  wiffi  not  the 
prefent  hints  to  be  confidered  as  affertions.  As  irreconcile- 
able  in  fon:c  degree  wiih  former  opinions,  I  wifti  they  may 
lead  to  an  ample  invcfligation  of  the  fubjefl.  The  diftir.c- 
tion  hitherto  made  betwixt  crude  iron  and  fleel,  particularly 
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by  the  French  chemifts,  has  been,  that  crude  iron  was  the 
metal  imperfe£lly  reduced,  but  that  the  latter  was  iron  per- 
feillv  reduced,  combined  with  a  fmall  portion  of  carbon. 
The  facl,  however,  of  malleable  iron  paffing  into  the  ftate  of 
iine  crude  iron  without  the  contaft  of  an  oxygenous  bodv, 
puts  it  upon  a  fimilar  footing  with  fteel,  onlv  altered  by  a 
greater  comparative  quantity  of  carbon.  This  reduces  us  to 
the  neceflitv  of  drawing  one  of  the  two  foliowino;  conclu- 
fions  :  that  fteel  is,  equally  as  crude  iron,  a  combination  of 
iron,  carbon,  and  oxygen  ;  or,  that  crude  iron  difiers  from 
fteel  only  in  the  proportion  of  the  carbon  v\iih  which  it  is 
faturated. — The  connhunication  which  fliall  be  forwarded 
for  the  next  number  of  the  Magazine,  will,  I  hope,  leave 
little  doubt  upon  this  head. 


IT.  JMetnozr  on  Gluten.     Bj  Charles  Louis  Cadet,  of 

the  College  oj  Pharmacy j   Paris*. 


T, 


HE  chemifis  who  have  made  refearches  in  regard  to 
the  glutinous  principle  of  vegetables,  and  particularly  that  of 
wheat,  have  found  no  folvcnts  of  that  matter  but  weak  acids  ' 
and  cauftic  alkalies.  When  the  gluten  indeed  is  frefh,  thcfc 
two  kinds  of  re-agcnts  only  have  the  power  of  diifolving  it; 
but,  however,  by  altering  it,  that  is  to  fay,  by  taking  from  it 
the  agglutinative  property.  Thefe  fohitions  have  not  yet  af- 
forded any  application  uieful  to  the  arts;  and  gluten  iifelf,  ia 
its  natural  ftate,  has  been  employed  only  to  cement  broken 
china;  but,  when  gluten  has  experienced  a  commencement 
of  fermentation  in  damp  air,  its  folubility  is  increafed,  as  I 
proved  by  the  following  experiments  : 

I  put  into  an  earthen  veifel  about  three  hectogrammes  of 
gluten  extra6lcd  from  wheat  in  the  ufual  manner.  This 
veifel  was  placed  in  a  damp  hot-bed  :  at  the  end  of  feven  or 
eight  days  the  furface  of  the  gluten  became  brown,  and  co- 
vered with  white  hj/ns  fimilar  to  that  which  vegetates  on 
ripening  fruit.  I  removed  this  byflus,  and  continued  to  ob- 
fcrve  the  alteration  of  the  gluten  :  on  the  fifteenth  day  the 
niafs  appeared  to  increafe  in  volume;  fome  gafeous  bubbles 
raifed  up  the  furface,  and  an  acetous  odour  manifefted  itfelf : 
on  preOing  the  gluten  a  little,  there  ifllied  from  it  a  milky 
acid  liquor.  On  the  twenty-fiflh  day  the  odour  was  (Ironger, 
but  always  acefcent ;  and,  on  removing  the  fort  of  fkin  which 
was  formed  on  the  pafte,  the  foftcned  gluten  had  become 

■•'■"  Prom  the  Annales  de  Chimit,  No.  123. 
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vifcld,   and  had  a  great  refemblance  to  grayi{|i  white  gllue. 
In  this  ftate  I  employed  it  for  making  the  Following  trials  : 

I  triturated  four  grammes  of  this  glue  in  a  glafs  mortar, 
after  having  poured  over  it  fome  drops  of  alcohol.  The 
gluten  appeared  to  me  to  diirolve.  I  gradually  added  al- 
cohol, and  thus  brought  the  gluten  to  the  liquid  confiftence 
of  thick  fyrup.  I  increafed  the  quantity  of  alcohol,  hoping 
to  obtain  a  complete  folution  ;  but  when  the  quantity  of  al- 
cohol was  nearly  double  that  of  the  gluten,  the  latter  fuddenly 
feparated,  reappeared  under  its  fird  form,  and  it  was  impof- 
fible  for  mc  to  charge  the  folution  more.  I  filtered  the  al- 
cohol, which  paffed  with  a  flight  amber  colour. 

To  afcertain  whether  this  folution  contained  much  gluten, 
I  poured  over  it  an  equal  volume  of  diftilled  water :  the  mix- 
ture immediately  became  white  like  an  emulGon,  and  dif- 
fered to  be  flowly  depofited  an  abundant  precipitate,  which 
had  the  appearance  of  a  fecula,  but  which,  when  more  clolely 
examined,  appeared  io  be  gluten  very  much  divided.  The  al- 
coholic folution  of  gluten,  when  left  for  fifteen  months  in  a 
flalk  ftopped  with  cork,  depofited  a  part  of  the  gluten  in  the 
form  of  a  white,  thick,  elaftic  membrane,  which  flirinked 
when  expofed  to  heat,  burned  in  the  manner  of  animal  m,at- 
ters,  and  had  a  great  refemblance  to  white  caout-chouc 
formed  from  the  juice  of  the  her^ea. 

I  evaporated,  at  a  gentle  heat,  the  remainder  of  the  folu- 
tion, and  obtained  dry  gluten,  brittle,  yellowilh  at  the  fur- 
face,  and  fliining  like  beautiful  varnifli. 

It  refults  from  thefe  experiments,  that  the  gluten  which 
has  experienced  acid  fermentaiion  is  in  a  great  part  foluble 
in  alcohol.  This  eficft  is  owing,  no  doubt,  to  the  acetous 
acid  which  is  formed  by  the  fermentation,  and  which  breaks 
the  force  of  the  aggregation  of  the  gluten  ;  for  I  kneaded  the 
frefii  gluten  a  long  time  in  alcohol  without  being  able  to 
diflblve  a  fenfible  quantity.  This  chemical  fa6t  is  of  very 
little  importance  in  itlelf,  but  it  fuggefts  fome  ufeful  applica- 
tions. 

Having  brought  the  fermented  gluten  to  the  confiftence  of 
fyrup  by  means  of  alcohol,  I  fpread  this  thick  folution  with 
a  brufn  over  different  bodies,  fuch  as  wood,  glafs,  and  paper. 
It  dried  fpeedily,  and  formed  a  tranfparent  varnlfh,  which 
adhered  ftrongly  and  did  not  become  fcaly.  Paper  varnifhcd 
in  this  manner  might  be  fubflituted  for  that  brought  from 
England  under  the  name  o^  papier  a  cautere  *. 

The  fermented  gluten,  diluted  in  acetous  acid,  furniflied  a 

*  We  imagine  the  atjthor  means  that  kind  of  brown  paper  in  which 
iroiuTiQng.ery  goods  are  ufually  lapped  ap. — Edit. 
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varnifli  nearly  fimilar;  but  that  obtained  by  an  alcoholic 
folutioii  of  gluten  evaporated  to  the  confidence  of  fyrup  is 
preferable. 

I  employed  this  varnifli  to  preferve  fcveral  objefts  of  na- 
tural hiftory  from  the  influence  of  damp  air.  As  it  poflfeiTes  a 
certain  degree  of  elaflicity,  I  confider  it  to  be  equally  proper 
for  varnifhing  anatomical  preparations.  It  is  more  conve- 
nient than  freih  gkie  for  cementing  broken  porcelain. 

This  firft  trial  neceflkrily  condutled  to  the  idea  of  employ- 
ing the  folution  of  gluten  as  an  excipient  of  diflerent  colour- 
ing matters.  I  mixed  then  a  certain  quaniity  of  glutinous 
varnifli  with  white  oxide  of  lead,  minium,  indigo,  and  car- 
.niine,  and  obtained  colours  more  or  lefs  bound,  but  which 
were  all  eafily  extended  with  the  pencil,  which  adhered 
ftrongly  even  to  glafu,  dried  fpeedily,  and  had  no  difagree- 
able  odour.  I  remarked  that  the  vegetable  colours  mixed 
with  greater  facility  than  the  oxides. 

As  I  formed  thefe  mixtures  in  mortars  of  R-lafs  or  agate, 
J  did  not  obtain  colours  fo  homogeneous  as  if  I  had  ground 
them  on  porphyry.  When  thefe  colours  are  well  prepared, 
that  is  to  faj^,  when  the  proportion  of  the  colouring  matter 
does  not  exceed  that  of  the  gluten,  the  painting  may  be 
waflied  without  any  fear  of  altering  it,  unlcfs  rude  friction 
be  employed. 

This  gluten  prefents  then  to  artlfts  a  new  kind  of  painting;, 
lefs  folid,  perhaps,  than  oil  painting,  which  experience  \\\\\ 
determine,  but  perhaps  lefs  fufceptible  of  chansing  by  the 
a6lion  of  air  and  light.  It  would  be  attended  with  two  great 
advantages  in  printing  figures  or  paintings — that  of  fpeedily 
drying,  and  of  not  expofing  the  perfons  wlio  inhabit  apart- 
ments newly  painted  to  any  of  thofe  accidents  frequently  oc- 
cafioned  by  oil  painting. 

As  the  price  of  alcohol  might  render  this  painting  dear,  I 
tried  to  prepare  colours  with  glutinous  varnifli  made  by  means 
of  acetous  acid ;  but  I  was  never  able  to  mix  it  with  any 
oxide ;  the  gluten  immediately  feparated  itfelf,  and  was  pre- 
cipitated in  a  more  folid  form  than  it  had  before  its  folution: 
it  is  therefore  necefl'ary  to  employ  alcohol;  but  the  common 
alcoholic  produ6ls,  fold  commonly  in  the  fliops  under  the 
pame  oi  •vamijhers'  Jpir'it  of  zuine,  may  be  employed. 

If  this  painting  were  adopted,  it  would  be  necefl'ary  that 
the  gluten  fhould  be  found  in  fufficient  quantity  and  at  a  low 
price.  It  might  be  furnifhed  by  the  fiarch-makers,  if  they 
iubfl:ituted  for  their  method  of  operation  a  procefs  analogous 
to  that  employed  in  the  laboratories  for  feparating  the  (larch 
from  gluten.  It  would  be  cafy  to  confl;ru6l  a  machine  to  tritu  . 
9  rate 
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rate  the  pafte  under  a  ftream  of  water,  and  to  prepare  a  gluten 
entirely  freed  from  any  amylaceous  principle.  But  before 
this  object  can  be  carried  into  execution,  it  will  be  neceflary 
that  various  trials  (hoiild  be  made  by  artifts  to  afcertain  whe- 
ther the  glutinous  folution  has  the  properties  requifite  for 
painting,  or  at  leaft  fo)r  varnifliing. 

Chemirts  may,  however,  employ  it  in  the  mean  time  as 
luting.  I  mixed  with  fermented  gluten  diluted  in  alcohol  a 
certain  quantity  of  quicklime:  ammonia  and  caloric  were 
difengaged,  and  the  mixture  affumcd  afoft  confiftence.  With 
this  palle  I  luted  feveral  veffels,  placed  over  them  bands  of 
linen  dipped  in  the  folution  of  gluten,  and  befprinklcd  them 
with  quicklime :  they  foon  adhered  with  fuch  force  that  I 
think  this  luting  preferable  to  that  prepared  with  the  whites 
of  eggs. 

It  appears  to  me  to  refult  from  thefe  cxeperiments : 

I  ft,  That  fretli  gluten  is  inlbluble  in  alcohol. 

2d,  That  it  becomes  foluble  when  it  has  undergone  acid 
fermentation. 

3d,  That  the  alcoholic  folution  of  gluten  is  precipitated 
by  water. 

4th,  That  this  folution,  evaporated  to  the  confidence  of 
fyrup,  furniflies  a  varnifh  which  may  be  employed  in  the  arts. 

5th,  That  fermented  gluten  diluted  in  alcohol  becomes  an 
excipient  of  colouring  matters,  and  makes  them  adhere  to 
the  fmoothell  bodies. 

6th,  That  vegetable  colouring  fubftances  combine  with 
o;luten  better  than  others. 

7th,  That  pamtmg  where  gluten  has  been  ufed  dries  very 
foon,  has  no  noxious  odour,  and  may  be  waflied, 

8th,  That  a  very  ftrong  and  tenacious  luting  may  be  made 
with  gluten  and  lime. 


III.    Ohfervations  on  the  Acetic  and  Acetous  Acids.     By 

C.    DARRACa*. 

X  HE  numerous  opinions  of  chemifts  on  the  difference 
between  the  acetic  and  acetous  acids  have  induced  me  to 
make  a  few  refearches  on  the  fubje6l.  But  before  I  give  an 
account  of  my  experiments  I  fliall  mention  a  few  of  thofe  of 
the  modern  chemifts,  and  alfo  the  conclufions  which  they 
have  drawn  from  them. 

C.  Adet  read  a  memoir  in  the  Inftitute,  on  the  nth  Ther- 

*  From  the  Anr.aks  dc  Cblmie,  No.  izz. 
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mldor,  year  6,  on  the  acetic  acid,  publiflied  in  iht  Amiales 
de  Chimie  of  the  fame  year.  By  very  intcrcfting  and  well- 
performed  experiments  C.  Adet  endeavoured  to  prove  that 
there  did  not  exift  two  acids  of  vinegar,  and  he  concluded 
from  them,  that  the  acetous  acid  is  conftantly  at  the  higheft 
degree  of  oxygenaiion  ;  that  it  is  confequently  in  the  (late  of 
acetic  acid  ;  and,  in  the  laft  place,  that  the  difference  which 
exiits  between  the  acetous  and  acetic  acid  feems  lo  depend 
on  the  lefs  quantity  of  water  contained  in  the  latter,  and  not 
on  a  greater  proportion  of  oxygen,  as  before  believed.  I  fliall 
not  defcribe  his  experiments,  as  they  are  too  numerous ;  I 
fhall  only  obferve  that  they  are  very  exa6t. 

In  the  month  of  Brumaire,  year  7,  C.  Chaptal  publifhed 
his  obfervations  on  the  fame  fubjeft  *.  By  new  experiments 
he  combats  not  thofe  of  C.  Adet,  but  the  confequences  he 
has  deduced  from  them.  He  however  does  not  confidcr  the 
acetic  acid  as  more  oxygenated  than  the  acetous  acid,  but 
only  as  containing  lefs  carbon  ;  he  mentions  feveral  experi- 
ments which  feem  to  fupport  his  theory,  and  particularly  the 
diftillation  of  acetite  of  copper.  This  celebrated  chemift  fays, 
that  when  this  fait  is  diltilled  the  acetous  acid  is  decarbonized; 
a  part  of  this  carbon  combines  itfelf  with  the  oxygen  of  the 
oxide  of  the  copper,  and  efcapes  in  carbonic  acid;  while  the 
other  remains  in  its  natural  flate  in  the  retort  with  the  me- 
tallic oxide,  and  while  the  acetous  acid,  thus  deprived  of  a 
portion  of  its  carbon,  paffes  into  the  receiver  in  the  ftate  of 
acetic  acid.  A  number  of  other  experiments  are  quoted  in 
fupport  of  this  reafoning;  but  I  fhall  not  defcribe  them  as 
they  are  printed,  I  iliall  only  defcribe  thofe  made  by  myfelf. 

To  afcertain  whether  the  acetic  acid  was  more  oxygenated 
than  the  acetous  acid,  I  repeated  feme  of  C.  Adet's  experi- 
ments, which  I  found  to  be  perfectly  correct;  but  it  would 
be  ufelefs  to  defcribe  them,  fince  all  thofe  chemifts  acquainted 
with  them  are  agreed  in  regard  to  the  oxygenation  of  the 
acetic  and  acetous  acids  5  but  it  will  not  be  improper,  per- 
haps, to  mention  fome  new  ones  which  feem  to  fupport  this 
theory. 

As  the  two  acids  in  queftion  differ  a  great  deal  by  their 
concentration,  I  brought  them  before  I  employed  them  to 
the  fame  degree;  and  for  this  purpofe  employed  the  fpecific 
gravity  of  pure  acetous  acid,  which  was  1*007  •  ^'^  ^^  other 
hand,  I  mixed  with  the  acetic  acid  a  fufficient  quantity  of 
diftilled  water  until  its  denfity  was  equal  to  that  of  i'007,  or 
of  acetous  acid.  In  this  fiate  there  is  very  little  difference 
*  Annates  de  CViniK,  vol.  xxviii.  p,  T13. 
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between  thefe  two  acids,   only  that  the  acetic  acid  emits  & 
very  flight  enipyreumatic  odour. 

I  took  2000  parts  of  acetous  acid,  which  I  put  Into  a  retort 
with  500  parts  of  nitric  acid.  The  apparatus  being  properly 
diipoled  for  collefting  the  liquid  and  gafeous  produ6ls,  the 
mixture  was  carried  to  the  ftate  of  ebullition,  and  continued 
till  the  2000  parts  nearly  of  the  acetous  acid  employed  were 
dilHlled.  No  gas  palled  during  the  operation,  and  the  pro- 
du6l,  when  examined,  Ihowed  no  mark  of  alteration,  its  fpe- 
cific  gravity  being  equal  to  that  of  the  acid  employed,  that  is 
to  fay,  I'OOy.  When  combined  with  oxide  of  lead,  I  ob- 
tained, by  proper  evaporation,  a  cryftallized  fait,  which  was 
found  to  be  common  acetite  of  lead  :  it  appears  to  be  nearly 
certain  that  the  acetous  acid  experienced  no  change  daring 
this  operation;  its  odour  was  neither  Itronaer  nor  more  pe- 
netrating than  that  of  the  acetous  acid  employed,  and  its  fa- 
vour was  neither  (ironger  nor  more  pungent. 

By  a  fccond  experiment  I  again  endeavoured  to  oxygenate, 
if  poflible,  the  acetous  acid.  For  this  purpofe  I  prepared 
what  was  neceflary  to  obtain  oxygenated  muriatic  acid  gas, 
and  the  apparatus  being  arranged  the  gas  was  received  in  a 
flaflc  containing  acetous  acid  :  after  more  than  a  fufficient 
quantity  had  palled  over,  the  apparatus  was  imluted,  and  the 
acid  collefted  was  carefully  examined. 

As  the  odour  of  the  oxygenated  muriatic  acid  conceals  that 
of  the  acetous  acid,  the  product  was  placed  in  a  capfule,  and 
expofed  to  a  gentle  heat.  When  the  greater  part  of  the  oxy- 
genated muriatic  acid  had  been  deiiroyed^  the  acetous  acid 
exhibited  no  feniible  change;  its  favour  only  appeared  to  be 
llronger;  on  account,  no  doubt,  of  the  muriatic  acid  which 
it  contained.  When  combined,  like  that  of  the  firft  experi- 
ment, with  oxide  of  lead,  I  obtained  a  needle-formed  cryf- 
talhzation  of  muriate  of  lead  ;  and  then  a  lecondfalt,  perfeftly 
limilar:to  conmion  acetite  of  lead,  and  to  that  of  the  firft  ex- 
periment. I  am  therefore  of  opinion,  efpecially  when  I  call  to 
mind  the  nunierous  experiments  of  C.  Adet,  that  we  may  aflert 
that  there  do  not  exift  two  degrees  of  oxvgenation  in  vinegar. 
Other  experiments  would  be  fuperfluous,  fince,  as  I  have 
already  faid,  chemifts  arc  agreed  on  this  point ;  but  that  on 
which  opinions  differ,  is  in  regard  to  the  different  proportions 
of  the  carbon  :  the  experiments  I  made  on  this  fubjecl  I  fhull 
here  defcribe. 

Exp.  I.  After  having  brought  the  acetic  and  acetous  acids, 
as  in  the  former  caie,  to  the  fame  degree  of  fpecific  gravity, 
I  faturated  a  given  quantity  of  pure  and  cryftallized  carbonate 
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of  potafh  with  the  two  acids.  As  it  is  very  difficult  to  afcer- 
tain  with  certainty  the  true  point  of  faturation,  I  fliall  not 
fpeak  of  the  refpedtive  quantities  employed ;  they  appeared 
to  me  to  be  nearly  equal.  When  I  had  evaporated  thefe  two 
falts  to  drynefs,  ihey  both  prefented  themfelves  under  the 
form  of  laminae,  of  a  favour  equally  pungent  and  hot,  and, 
at  laft,  urinous  and  alkaline  j  in  a  word,  no  difference  could 
be  obferved  between  them. 

For  the  prefent,  I  ihall  call  the  one  acetite  of  potajjp^  and 
that  made  with  acetic  acid  acetate.  I  took  576  parts  of  each 
of  thefe  falts,  which  had  been  evaporated  and  brought  as  far 
as  poffible  to  the  fame  degree  of  deficcation,  and  put  them 
into  two  glafs  retorts.  They  were  expofed  in  a  furnace  to  an 
equal  heat,  and  during  ihe  diitillation  the  fame  phasnomena 
were  obferved.  Some  drops  of  a  liquor  llightly  coloured,  and 
of  an  acrid  favour,  palled  over  into  the  two  receivers.  This 
liquor  increafed  in  a  fenfible  manner  till  the  end  of  the  di- 
flillation;  and  after  expofure  to  a  ftrong  heat  there  remained 
in  the  two  retorts  a  carbonaceous  matter,  which  was  treated 
with  boiling  water  in  order  to  remove  by  wafhing  all  the  al- 
kaline part  mixed  with  the  carbon.  Being  feparately  filtered, 
there  remained  in  the  filters  two  light  refiduums  known  to 
be  charcoal.  The  two  filters  which  contained  them  were 
placed  in  a  flove  for  34  hours,  and  confequently  were  dried 
nearly  in  an  equal  degree.  In  this  flate  the  two  portions  of 
charcoal  being  weighed,  that  of  the  acetite  weighed  22'  parts, 
while  that  of  the  acetate  weighed  only  22.  It  is  feen  by  this 
refult  that  the  difference  is  exceedingly  fmall,  and  that  there 
is  reafon  to  believe  that  the  degree  of  the  deficcation  of  the 
refiduums,  or  of  the  falts  employed,  may  be  the  caufe  of  the 
fmall  quantity  of  charcoal  which  the  acetite  furniflied  more 
than  the  acetate. 

Exp.  II.  I  faturated  cryftallized  carbonate  of  foda  with 
equal  quantities  of  the  acetous  and  acetic  acid,  and,  by  re- 
peated evaporations,  I  obtained  the  two  falts  cryftallized  iu 
the  fame  manner :  they  exhibited  flriated  prifms,  among 
which  I  remarked  fome  hexaedral;  their  favour  was  equally 
pungent  and  bitter,  and  their  colour  white  and  brilliant. 

Theie  two  falts,  well  cryftallized,  were  dried  in  an  equal 
degree  between  filtering  paper  in  a  place  flightly  heated, 
where  they  were  left  till  the  paper  was  no  longer  moiftened. 
I  then  took,  as  in  the  former  experiment,  576  parts  of  acetite 
and  acetate  of  foda,  and  put  them  into  two  retorts  :  thefe  two 
falts,  expofed  to  a  graduated  heat,  firft  became  liquid  :  in  pro- 
portion as  I  augmented  the  heat  they  became  black,  and 
there  pafTed  over  into  the  two  receivers  liquors  flightly  co- 
loured, 
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loured,  in  which  lioated  a  kind  of  oil,  the  quantities  of  whicll 
were  apparently  equal.  After  ftrongly  urging  the  fire,  there 
remained  in  the  two  retorts  black  rehduums,  which  I  treated 
with  boiling  water  as  in  the  firii  experiment.  The  charcoals 
remaining  in  the  fillers  were  dried  in  a  ftove,  and  then 
weighed  :  that  produced  by  the  acetate  of  foda  weighed  eight 
parts,  and  that  produced  by  the  acetite  eight  parts  and  a 
half.  Thefe  two  reliduums  when  examined  were  found  to 
be  charcoal,  finiilar  to  that  obtained  by  the  acetite  and  ace- 
tate of  potaih.  This  experiment,  which  on  account  of  the 
crvftalhzation  of  the  falls  ought  to  be  confidered  as  correft, 
firice  the  proportions  of  the  conltituent  parts  of  the  falls  were 
found  to  be  the  fame,  explains  what  we  have  already  an- 
nounced, why  the  acetite  of  potaih  gave  a  little  more  char- 
coal than  the  acetate.  There  is  reafon,  no  doubt,  to  believe 
that  it  arofe  from  the  greater  or  lefs  deficcation  of  the  falls, 
and  the  nianner  in  which  they  were  burnt,  fince  in  the  fe- 
cond  experiment  I  found  not  only  the  lame  quantity  of  char- 
coal in  the  refiduum  of  the  acetate  of  foda,  but  even  a  fmall 
quantity  more  than  in  the  acetite. 

£,rp.III.  Being  perfuaded,  by  the  refults  of  thefe  two  ex- 
periments, that  the  acetous  was  not  more  carbonized  than  the 
acetic  acid,  I  made  as  a  new  proof  the  following  experiment : 
I  put  equal  parts  of  fulphate  of  copper  and  acetite  of  lead,  both 
cryilallized,  pulverized,  and  mixed,  into  a  retort,  which  was 
placed  in  a  furnace  over  an  open  fire,  joined  to  the  retort  an 
adapter  and  a  receiver,  and  to  the  latter  a  bent  tube  to  colle6t 
the  elaftic  fluids.  At  a  very  gentle  heat  there  pafl'ed  over  a 
white  liquid,  which  increafed  without  changing  its  colour : 
the  fire  being  continued  a  confiderablc  time  that  1  might 
obtain  all  the  acetic  acid,  no  other  gas  pafled  over  but  a  part 
of  the  air  of  the  veflels ;  the  heat  was  continued  till  the  glafs 
retort  began  to  enter  into  fufion,  upon  which  it  was  taken 
from  the  fire.  There  remained  a  refiduum  of  a  reddifli  yel- 
low colour,  the  weight  of  which  was  equal  to  two-thirds  that 
of  the  niixlure  employed:  the  liquid  obtained  had  a  perfect 
refemblance  to  pure  acetic  acid,  its  weight  was  equal  to  a 
third  of  the  quantities  employed.  A  fimilar  experiment  is 
defcribed  in  the  Annales  de  Chim'ie  by  C.  Badolier;  but  its 
obje<a,  indeed,  was  difterent  from  that  of  the  prefent  one,  it 
was  publilhcd  merely  for  the  purpofe  of  giving  a  firnple  and 
economical  procefs  for  obtaining  radical  vinegar.  The  au- 
thor, however,  obferves  very  juftly  that  no  carbonic  acid  was 
difengaged,  as  was  the  cafe  in  my  operation;  nor  did  I  ob- 
tain a  finjrle  atom  of  acid  gas.  I  endeavoured  alio  to  difcover 
whether  any  carbon  remained  in  the  refiduum ;   a  rigorous 
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Ixauiination  (liowed  that  none  exifled.  This  experiment 
with  that  above  defcribed  feems  evidently  to  prove  that 
acetous  acid  is  not  more  carbonized  than  acetic  acid  ;  for  it 
is  certain  that,  if  it  contained  more,  the  excefs  above  that 
ncceflarv  to  conftitute  the  acetic  acid  produced  would  have  re- 
mained in  the  refiduum. 

However  conclufive  my  experiments  might  be  in  my  own 
opinion,  I  ought  not  to  lofc  light  of  that  of  Chaptal,  (ince  it 
is  defcribed  in  the  obfervations  I  have  quoted.  Having  di- 
ftilled  then,  with  a  proper  apparatus,  .576  parts  cryltaHized 
acetite  of  copper,  there  pafled  over  into  the  receiver  a  white 
liquor,  which  was  coloured  by  the  progrefs  of  the  diftillation, 
and  which  became  green  by  the  copper:  this  liquid  was 
acetic  acid.  Before  the  diftillation  there  were  difengaged 
65  inches  of  a  gafcous  fluid,  which,  when  examined,  was 
found  to  be  a  mixture  of  carbonic  acid  gas  and  hydrogen  gas  : 
the  refiduum,  of  a  blackifli  brown  colour,  being  treated  with 
muriatic  acid,  the  latter  dilfolved  the  oxide  oF  copper,  and 
left  a  powder  llightlv  black,  which  was  colle6led  on  a  filter: 
this  black  matter,  when  edulcorated,  dried,  and  then  fub- 
je6ted  to  chemical  examination,  was  found  to  be  charcoal, 
the  weight  of  which  was  32  parts.  As  this  refult  was  per- 
fectly fimilar  to  that  defcribed  by  the  chemifts,  it  was  necef- 
fary  to  examine  whether  the  confequences  they  deduced  from 
it  were  very  exaft ;  for  it  may  he  afked,  why  the  acetou3 
jicid  was  decarbonized  under  thefe  circumftances  alone,  and 
not  in  that  of  which  I  here  give  an  account.  Prefuming  that 
I  lliould  find  a  folution  of  this  queftion  by  means  of  compa- 
rative experiments,  I  made  the  following  -. 

I  prepared  acetate  of  copper  by  diffolving  oxide  of  copper 
in  acetic  acid  diluted  with  water,  and  by  proper  evaporation 
I  obtained  a  fait  cryftallized  in  oftaedra.  Of  this  fait,  when 
dried  to  the  lame  degree  as  the  acetite  of  copper,  I  introduced 
576  parts  in  a  retort,  and  expofed  it  to  heat :  it  exhibited  ex- 
aclly  the  fame  plucnomena  as  the  acetite.  I  obtained  nearly 
equal  quantities  of  hydrogen  gas  and  carbonic  acid.  The 
liquid,  when  colle6ted  in  the  receiver,  had  the  fame  colour; 
when  examined  comparatively  with  that  produced  by  the 
acetite,  it  was  impoflible  to  find  any  difference  between  them. 
The  refiduum,  of  a  blackifii  brown  colour,  was  treated  with 
muriatic  acid,  v>?hich  diffolvcd  the  oxide  of  copper,  and  left  a 
black  matter,  which  floated  on  the  liquid.  This  matter,  fe- 
parated  by  means  of  the  filter,  and  dried  on  a  Itove,  being 
fubje^led  to  analyfis,  was  found  to  be  charcoal  perfectly 
jlmilar  to  that  of  the  preceding  experiment :  it  had  abfo- 
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lutely  the  fame  weight  as  that  produced  by  the  dlflination  of 
the  acetite  of  copper ;   that  is  to  fay,  it  weighed  22  parts. 

From  this  refult  it  is  evident  that  the  charcoal  obtained  by 
diftilling  acetite  of  copper  does  not  arife  from  the  acetous 
acid  containing  more  than  the  acetic  acid,  fince  the  latter, 
when  fubjefted  to  the  fame  operation,  gives  an  equal  quan- 
tity. In  my  opinion,  that  produced  in  thcfe  operations  does 
ftot  arife  from  a  portion  of  the  acid  decompofed,  the  quan- 
tities of  which  ought  to  vary  according  to  the  progrefs  of  the 
dccompofition.  Experience  authorizes  me  to  believe  that 
the  difference  which  may  exill  between  the  two  acids  in 
queftion  does  not  depend  either  on  the  proportions  of  the 
<)xygen  ov  of  the  charcoal.  I  fupcrintended  fome  trials,  not 
6n  the  conllituent  principles  of  vinegar,  but  on  vinegar  itfelf, 
ind  the  kind  of  mucilage  with  which  it  is  accompanied. 
Betore  I  del'cribe  this  labour  I  muft  not  forget  to  obferve  that 
C.  Chaptal  furniflied  me  with  the  idea  by  his  obfervations 
on  the  acetic  and  acetous  acids.  He  lays  on  this  fubjeilj 
ihat  the  acid  of  vinegar  may  be  confidered  as  exifting  primi- 
tively in  a  ftate  almoft  laponaceous;  which  diminilhes  it3 
adlion,  and  weakens  its  properties. 

After  having  afcertained,  by  fome  experiments,  the  exifl- 
srnce  of  this  extractive  ar  mucilaginous  principle,  I  endea- 
voured to  feparate  it.  Diftillation  as  well  as  filtration  were 
found  to  be  imperfeiSl  means :  my  vinegar  always  contained 
mucilage:  it  remained  nearly  the  fame.  However,  by  com-* 
bining  it,  after  diftillation,  With  alkalii-^e  bafcs,  it  depolited 
r^-t-y  little  of  that  flakv  matter  called  extra£live  matter. 
Hiving  not  forgot,  during  thefe  refeai'ches,  the  opinion  of 
C.  Adet,  who  fays  that  the  quantity  of  water  might  occafion 
the  difference  between  the  acetous  and  acetic  acids,  com- 
p  irin</  t';e  obfervations  of  thefe  two  chemifts,  I  made  fome 
experiments,  which  appear  to  me  to  be  interefting;  but  I 
fliall  dcicribe  that  only  which  appeared  to  me  to  be  rnoft 
concluiive. 

Entertain! '-ig  the  idea  that  there  was  no  difference  between 
the  acetous  acid  and  the  acetic,  but  a  larger  quantity  of  wa- 
ter, and  an  extra<Stive  or  mucilaginous  matter,  I  endeavoured 
to  find  the  proper  means  of  jeparuting  the  former  from  it, 
and  bringing  it  to  the  ftate  of  acetic  acid.  For  this  purpofe, 
I  prepared  muriate  of  lime,  which  I  ftron^ly  calcined.  After 
reducing  it  to  powder,  I  put  it  into  a  tubulated  retort,  and 
poured  over  it  common  acetous  acid  with  an  apparatus  proper 
for  receiving  the  produds.  The  retort,  which  was  on  a  fand- 
bath,  being  expofed  to  a  gentle  heat,  the  matter  kimediately 
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entered  into  ebullition,  on  account  of  the  heat  produced  by 
the  calcareous  fait  in  folidif\'ing  the  major  part  of  the  water 
contained  in  the  vinegar.  During  this  diftillation  there 
pafled  over  a  clear  liquor;,  which  fell  in  ftrise  on  the  fides  of 
the  adaptor,  and  which  was  colle6ted  in  a  receiver.  This 
liquor  totally  changed  in  appearance ;  had  a  ftronger  and 
more  pungent  favour  than  the  acetous  acid  employed,  and 
its  odour  was  fliarper  and  more  penetrating  :  one  might  have 
taken  it  for  diluted  radical  vinegar.  This  produ6t,  w^hen 
fubjecSled  to  a  fecond  diftillation  with  dried  muriate  of  lime, 
acquired  a  little  more  (trength  :  after  a  third  and  a  fourth 
rectification,  a  tranfparent  liquor  was  obtained,  of  an  odour 
and  favour  very  fimilar  to  that  of  common  acetic  acid. 
During  thefe  reftifications,  not  an  atom  of  charcoal  was 
depofited.  To  afcertain  whether  the  acid  obtained,  in  lofincr 
a  great  quantity  of  its  water,  had  lod  alfo  the  mucilaginous 
matter  which  accompanied  it,  I  faturated  a  portion  with 
eryftallized  carbonate  of  potafh  :  in  vain  did  I  add  an  excefs 
of  this  fait,  for  nothing  was  precipitated;  whereas  common 
acetous  acid,  by  a  fimilar  faturation,  precipitates  a  flaky 
matter,  which  is  coJle6ted  in  the  bottom  of  the  veflel  em- 
ployed. 

Though  the  ftrong  and  penetrating  odour  of  the  acetic 
acid  obtained  by  the  fimplc  means  above  defcribed  was  fuf- 
ficient  to  induce  me  to  conclude  that  it  was  really  fimilar  to 
that  obtained  from  metallic  acetites,  I  endeavoured  to  afcer- 
tain this  faft  by  a  new  experiment.  For  that  purpofe  1  took 
equal  parts  of  this  radical  vinegar  and  of  alcoiiol  to  try  to 
make  acetic  ether :  the  attempt  was  not  unfLiccefsful ;  and, 
by  Peiletier's  procefs,  I  obtained  an  ether  perfectly  agree- 
able, and  having  an  exact  refemb lance  to  the  acetic  ether 
found  in  laboratories.  I  muft  here  obfervc,  in  fpeaking  of  the 
acetic  acid  obtained  by  rectification  alone  with  muriate  of 
lime,  that  it  is  far  more  agreeable  than  the  acetic  acid  pro- 
duced, for  example,  by  the  difiillation  of  metallic  acetites; 
and  efpeciallv  when  they  are  diluted  with  water.  The  latter 
then  alTumes  a  difagreeable  empvreumatic  odour,  and  an 
oily  favour,  arifing  from  a  portion  of  a<,etic  acid  which  has 
been  decompoled  by  the  heat,  and  which  has  given  birth  to 
a  kind  of  oil  Avhich  the  acid  retains  in  combination.  The 
other,  on  the  contrary,  pafies  only  to  the  ftate  (»f  common 
acid  of  vinegar  bv  preferving  an  agreeable  pungency.  Be- 
fore any  coix-lufion  can  be  drawn  from  the  preceding  refults, 
1  muft  not  forget  to  mention  an  interefting  fadl  remarked,  by 
C.  Pontier.  This  able  chemift  and  mineralogift,  who  dif- 
covered  the  chromate  of  iron  in  France,  fent,  about  eight 
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months  ago,  to  C.  Vauquelin  a  flafk  cuntaining  a  lifjuor 
obtained  by  the  diftillation  ol' vinegar  on  a  large  Teak-.  Ah 
C.  Pontier  was  not  ignorant  that  the  firlt  produdl  of  the  di- 
Itillation  of  the  acetous  acid  is  aqueous,  he  feparated  it  from 
that  whicli  followed.  After  uniting  feverai  phlegms  of  the 
fame  kind,  he  was  much  aftonidied  to  find  that  ihcle  phlegms 
had  a  very  agreeable  aromatic  odour :  having  difcovered,  by 
preliminary  trials,  the  properties  which  gave  this  product  a 
limilarity  to  ethereal  liquors,  he  rectified  all  the  fuppoled 
phlegms,  and  by  thefe  n)eans  obtained  a  peculiar  ether, 
which  Vauquelin  found  to  be  acetic  ether  completely  rec- 
tified. 

From  an  identity  fo  firiking  in  the  experiments  above  de- 
fcribed,  it  is  evident  that  there  exifts  no  difference  between 
the  conflituent  parts  of  the  acetic  and  acetous  acids ;  that  the 
water,  and  mucilaginous  or  cxtrailive  matter,  are  the  only 
two  apparent  difTerences  obferved  in  thefe  two  acids ;  and, 
confequcntly,  that  there  exifls  only  one  acid  of  vinegar, 
which  being  at  its  maximum  of  oxygenation,  ought,  ac- 
cording to  the  chemical  nomenclature,  to  be  diftinguiflied  by 
the  name  of  acetic  acid.  In  future,  therefore,  there  will  not 
exifi;  two  different  kinds  of  falts,  either  by  the  combination 
of  diflilled  vinegar  or  of  radical  vinegar;  they  will  hereafter 
be  fo  many  products,  the  names  of  u'hich  mufl  be  the  fame  j 
and  hence  acetates  will  exift,  and  not  acctites. 


IV.  Defcription  of  a  7ieiv  Imple?}ient  called  a  Cultivator.    By. 
Mr.  William  Lester,  of  Northampton*.  ■: 


A, 


SIR, 


.S  the  health  and  luxuriance  of  corn  depend,  in  a  great 
meafure,  on  the  pulverization  of  the  foil  previous  to  the  feed, 
being  fown,  the  Society  of  Arts  will,  I  am  perfuaded,  give 
every  encouragement  in  their  power  to  the  introdu6lion  of 
any  implement  that  promifes  an  abridgement  of  labour  ;  and 
as  all  tenacious  foils  are  pulverized  in  the  befl  manner  in  dry 
weather,  when  their  particles  are  the  mofl  disjointed,  and. 
their  contact  broken,  the  propriety  of  taking  the  advantage 
of  working  them  in  that  ftate  will  be  obvious:  and  at  the 
fame  time  it  follows,  that  an  improved  implement  for  the 
abridgement  of  labour  would  be  a  defirable  thing  in  a  climate 
like  England,  where  the  feafbns  are  fo  uncertain. 

',  '^  From  the  IranfaBion;  of  the  Sorifty  for  fhf  Fjicouragcmcut  of  Arts, 
ff'ic. -vol.  xixi — ^Th-j  Society's  filver  medal  v\as  awarded  to  Mr.  Ltficr 
for  this  invention.- . 
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In  working  on  a  rough  fallow,  my  cultivator  (liould  be  fet 
at  its  greated  expanfion,  and  contra«^led  in  proportion  as  the 
clods  are  reduced.  I  am  confident  tb.at  one  man,  a  boy,  and 
fix  horfes,  will  move  as  much  land  in  a  dav,  and  as  cHec- 
tnally,  as  fix  ploughs;  I  mean  land  in  a  fallow  Itate,  that 
has  been  previoufly  ploughed. 

It  will  be  requifite  in  fonie  dates  of  the  foil  to  alter  the 
breadth  of  the  Ihares;  but  of  this,  I  prefunie,  the  farmer 
will  alwavs  be  a  proper  jud2:e.  By  the  expanlion  and  con- 
traction of  the  cultivator,  the  points  of  the  fhares  are,  in  a 
fmali  degree,  moved  out  of  the  dire6l  line;  but  this  is  fo 
trifling,  that  it  is  no  impediment  to  its  working,     f  am,  Sir, 

Your  moft  obedient  fervant, 

Northampton,  Feb.  lo,  iRol.  WiLLI.AM  LeSTER. 

Mr.  C.  Tajlor. 

A  certificate  from  Mr.  William  Shaw,  of  Cotton  End, 
near  Northampton,  accompanied  this  letter;  in  which  he 
ilates,  that  he  had  ufed  Mr.  Lefter's  cultivator  upon  a  turnip 
fallow  lalt  fummer,  and  that  he  believes  it  to  be  a  very  ufeful 
implement  for  cultivating  the  land  in  a  fallow  ftate,  by  its 
working  or  I'cuffling  off  feven  acres  per  day,  with  fix  horfes. 
lie  adds,  that,  from  its  property  of  contracting  and  expand- 
ing, it  is  calculated  to  work  the  fame  land  in  a  rough  or  tine 
ilate,  by  which  mean  it  unites  the  principles  of  two  imple- 
ments in  one;  and,  bv  the  index  on  the  axis,  it  may  be 
worked  at  any  given  depth  required. 

Defcription  of  Mr.  Lejkr's  Cultivator.   (Plate  I.  fig.  I.) 

A,  the  beam. 

B  B,  the  handles. 

C  C,  a  crofs  bar  of  a  femicircular  form,  containing  a 
number  of  holes,  which  allow  the  two  bars  DD,  to  be 
placed  nearer  or  further  from  each  other. 

D  D,  are  two  llrong  bars,  moveable  at  one  end  upon  a 
pivot  E,  and  extending  from  thence,  in  a  triangular  form,  to 
the  crofs  bar  C.  In  thefe  bars  are  fquare  holes,  which  allow 
the  fliares  F,  placed  therein,  to  be  tixed  to  any  height  re- 
quired. 

The  feven  (hares  marked  F,  are  fliaped  at  their  lower  ex- 
tremities like  fmall  trowels:  the  upper  parts  of  them  are 
fijuare  iron  bars. 

GG^are  three  iron  wheels,  on  which   the  machine  is 
G,    )  moved ;   they  may  be  raifed  or  lowered  at  pleafure. 

H,  the  iron  hook  to  which  the  fwingle-tree  and  horfes 
are  to  be  fixed. 

B  3  When 
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When  the  machine  is  flrft  employed  on  the  land,  the 
bars  D  D  are  expanded  as  much  as  poffible.  As  the  foil  is 
more  loofened,  they  are  brought  nearer  to  the  centre :  the 
Ihares  then  occupy  a  lefs  fpace,  and  the  foil  will  confequently 
be  better  pulverized. 


V.  Defcrlption  of  n  nezuly  invented  Under/hot  Water-ivheel. 
ir>/ J/r.  J.  Besant,  of  Brompton* . 


I 


SIR. 


BEG  leave  to  lay  before  the  Societv  fome  obfervations 
refpe^ling  the  common  nnderfliot  water-wheel,  and  to  point 
out  the  fupcrioritv  of  that  of  my  invention. 

ift.  In  common  water-v.'hccls  more  than  half  the  water 
pafles  from  the  gate  through  the  wheel,  without  giving  it  any 
affillance. 

adly.  The  floats  cotning  out  of  the  tail-water  are  relifted 
with  almoft  the  whole  weight  of  the  atmofphere  at  the  in- 
flant  thev  leave  the  furface  of  the  water. 

3dly,  The  fame  quantity  of  water  which  pafled  between 
the  floats  at  the  head,  muft  of  courfe  pafs  between  them  at 
the  tail,  and  confequently  impede  the  motion  of  the  wheel. 

In  the  water-wheel  of  my  invention, 

ift,  No  water  can  pafs  but  what  a£ls,  with  all  its  force, 
on  the  extremitv  of  the  wheel. 

2dly,  Tlie  floats  coming  out  of  the  water  in  an  oblique 
dirciSLion,  prevent  the  wciglit  of  the  atmofphere  from  taking 
any  effeft. 

3dlv,  Although  the  new  vvater- wheel  is  heavier  than  that 
on  the  old  con(tru6lion,  yet  it  runs  lighter  on  its  axis,  the 
water  having  a  tendency  lo  float  it. 

4thlv,  By  experiments  made  with  the  models,  proofs  have 
been  fliown  that  the  new  wheel  has  many  advantages  over 
the  common  v/heel ;  and  that,  when  it  works  in  deep  tail- 
water,  it  v.iil  carrv  weights  in  proportion  of  three  to  one. 
fo  that  it  will  he  particularly  ferviceable  for  tide-mills. 

I  hope  on  trial,  before  the  Society,  my  invention  will 
prove  fuccefsful :  and  am.  Sir, 

Your  obedient  fervant, 

No.  26,  Brompton.  J,  BesANT* 

To  the  Secretary  of  the  Society  of  Arts,  cSc. 

*  From  t  :e  Itaiif.if.iions  of  ibf  Societv  for  the  Encouragnnent  of  Arts, 
^c.  vo!.  xix. — Ten  guineas  were  voted  to  Mr.  Beiant's- widow  for  this 
invention. 

Repeated 


Er.pfrimenis  and  Olf^r'vailons,  ^c.  'Z^ 

*^;.*  Repeated  experiments  of  the  above  invention  were 
ma.de  bv  the  committee;  from  the  refult  of  which  it  :^- 
peared  to  polfefs  fome  advantages  over  the  common  viheelj 
and  to  have  a  greater  power  of  atlion. 

Defer  ipi'iQn  of  the  late  Mr.  Bef ant's  IVater-iuheel.   (Plate  I.  ' 
fig.  2  and  3 .} 

A,  (fig-  2.)  the  bodv  of  the  water-wheel,  whicli  is  hollow, 
in  the  form  of  a  drum,  and  is  fo  conitrucled  as  to  be  proof 
againfl  the  admiffion  of  water  within  it. 

B,  the  axis  on  which  it  turns. 

C,  the  float-boards,  placed  on  the  periphery  of  the  wheel., 
Each  board  is  obliquely  fixed  firm  to  the  rim  of  it,  and  to  the 
body  of  the  drum. 

D,  the  rcfervoir,  containing  the  water. 

E,  the  pen  (lock,  which  regulates  the  quantity  of  water 
running  to  the  wheel. 

F,  the  current  of  water  which  has  pafTed  the  wheel. 

Fig.  3  is  a  front  view  of  the  water-wheel,  fhowing  the 
oblique  direction  in  which  the  float-boards,  C,  are  placed  oa 
the  face  of  the  wheel. 


VI.     E.xperi7nents  and   Ohfervations    on  certain   Stony  and 
Metalline  Subfayiccs  luhicb  at  diffe^^ait  Times  are  Jaid  to 
have  fallen  on  the  Earth ;  alfo  on  various  Kinds  of  Native 
Iron.     jBy  Edward  Howard,  Efq.  F.R.S.* 
rjf\ 

J.  HE  concordance  of  a  variety  of  fails  feems  to  render  it 
mofl  indifputable,  that  certain  llony  and  metalline  fubflanccs 
have,  at  different  periods,  fallen  on  the  earth.  Whence 
their  origin,  or  whence  they  came,  is  yet,  in  my  judgment, 
involved  in  complete  obfcurity. 

The  accounts  of  thefe  peculiar  fubftances,  in  the  early 
annals,  even  of  the  Royal  Society,  have  unfortunately  been 
blended  with  relations  which  we  now  confider  as  fabulous; 
and  the  more  antient  hiftories  of  ftones  fallen  from  heaven, 
from  Jupiter,  or  from  the  clouds,  have  evidently  con- 
founded fuch  fubflances  with  what  have  been  termed  (,^« 
raunia,  hoetilia,  ojubiia,  brontia,  &c.  names  altogether  nn- 
appropriate  to  fubflances  fallen  on  our  globe.  Indeed  fome 
miflead,  and  others  are  inexpreflive. 

The  term  ceraunia,  by  a  mifnomer,  deduced  from  its  'lip- 
pofed  origin,   feems,  as  w^ell  as  hoetilia  f,  to  have  been  an- 

'■"  From  the  I'ranfaBions  of  the  Royal  Society  of  Lofidon  jor  i&oj. 
f  Mercati,  Metallotheca  Vaticana,  p.  241. 

B4'  tiently 
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tiently  ufed  to  denote  many  fpecies  of  ftones,  which  were 
poUflied  and  (haped  into  various  forms,  though  moftly  wedge- 
like or  triangular,  fometimes  as  inRruments,  fometimes  as 
oracles,  and  fometimes  as  deities.  The  import  of  the  names 
ombriuy  brontia,  &c.  feems  fubjeiil  to  the  fame  uncertainty. 

In  very  early  ages  it  was  believed  that  ftones  did  in  reality 
fall,  as  it  was  faid,  from  heaven,  or  from  the  gods ;  thefe, 
either  from  ignorance,  or  perhaps  from  fuperilitious  views, 
were  confounc'ed  with  other  ftones,  which,  by  their  compaft 
ag^-regation,  were  better  calculated  to  be  fhaped  into  different 
inftruments,  and  to  which  it  was  convenient  to  attach  a  fpe- 
cies of  myfterious  veneration.  In  modern  days,  becaufe  ex- 
plofion  and  report  have  generally  accompanied  the  defcent  of 
fuch  fubftances,  the  name  of  thunderbolt,  or  thundcrftone, 
has  ignorantly  attached  itfelf  to  them  ;  and  becaufe  a  variety 
of  fubftances  accidentally  prefent  near  buildings  and  trees 
ftruck  with  lightning  have,  with  the  fame  ignorance,  been 
colleAed  as  thunderbolts,  the  thunderbolt  and  the  fallen 
rnetalline  fubftance  have  been  ranked  in  the  lame  clafs  of 
abfurdity.  Certainly,  fince  the  phaenomcna  of  lightning  and 
elciftricity  have  been  fo  well  identified,  the  idea  of  a  thunder- 
bolt is  ridiculous.  But  the  exigence  of  peculiar  fubflances 
fallen  on  the  earth,  I  cannot  hefitate  to  afTert;  and  on  the 
concordance  of  remote  and  authenticated  fatSs  I  fliall  reft 
the  after  lion. 

•Mr.  King,  the  learned  author  of  "  Remarks  concerning 
Stones  faid  to  have  fallen  from  the  Clouds,  in  thefe  Days, 
and  in  anlient  Times,"  has  adduced  quotations  of  the  grealeft 
antiquity,  defcriptive  of  the  defcent  of  fallen  ftones ;  and, 
could  it  be  thought  neceflary  to  add  antique  teftimonies  to 
thofe  inftanced  by  fo  profound  an  antiquarian,  the  quota- 
tions of  Monf.  Falconet,  in  his  papers  upon  bcetilia,  inferted 
in  the  Hljloire  des  Infcrlpt'tons  et  Belles-Lettres*  ;  the  quota- 
tions in  Zahn's  Specula  PhjyJlcO'maibematica  Hi/iorianaf  ; 
the  Fijica  Sotterranea  of  Giacinto  Gemma  j  the  works  of 
Pliny,  and  others,  might  be  referred  to. 

Dr.  Chladni,  in  his  "  Ohfervations  on  the  Mafs  of  Fron 
found  in  Siberia,  and  on  other  Maftes  of  the  like  Kind,''  as 
well  as  in  his  "  Ohfervations  on  Fire-balls  and  hard  Bodies 
fallen  from  the  Atmofphere,"  has  collefted  almoft  every 
niodern  inftance  of  phaenomena  of  this  nature. 

Mr.  Southey  relates  an  account,  iuridically  authenticated, 
of  a  ftone  weighing  ten  pounds  which  was  heard  to  fall  in 

•'  Tom.  vi.  p.  519,  et  torn,  xxiii.  p.  ziS. 

f  Fol.  lh<■)(^,  vol.  i.  p.  583,  where  a  long  enumeration  of  ft(  ncs  fallen 
from  the  {ky  is  given,  . 

Portugal 
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Portugal  Feb.  19,  1796,  and  was  taken,  ftill  warm,  froin 
the  ground  *. 

The  firft  of  thefe  peculiar  fubftances  with  which  chemiftry 
has  interfered,  was  the  ftone  prefented  by  the  abbe  Bachelay 
to  the  Royal  French  Academy.  It  was  found  on  the  13th 
of  Sept.  1768,  yet  hot,  by  perfons  who  faw  it  fall.  It  is 
defcribed  as  follows  f  : 

"  The  fubllance  of  this  ftone  is  of  a  pale  adi-gray  colour ; 
when  examined  with   a  magnifving  glals,  it  is  found  to  be 
interfperfed  with  a  multitude  of  fmall  brilliant  metallic  points 
of  a  pale  yellow  colour;  its  exterior  furface,  that  which,  ac- 
cording to  the  abbe  Bachelay,  was  not  engaged  in  the  earth, 
was  covered  with  a  fmall  and  very  thin  llratum  of  a  blackilh 
matter,  puffed  up  in  fome  places,  and  which  appeared  to  have 
been  fufed.     This  ftone,  when  the  interior  of  it  v^as  rtruck 
with  fteel,  produced   no  fparks  :    on  the  other  hand,  when 
(truck  on  the  thin  external  ftratum,  which  appeared  to  have 
been  attacked  by  fire,  fome  few  fparks  were  elicited." 
The  fpecific  gravity  of  this  ftone  was  as  3535  ^^  1000, 
The  academicians  analyfed  the  ftone,  and  found  it  to  contain 
Sulphur  -  -  8-^ 

Iron  -  -  -  3"^ 

Vitrifiablc  earth  -  S5^r 

100 
Of  their  mode  of  analyfis,  I  fhall  have  occafion  to  fpeak 
hereafter.  They  were  induced  to  conclude,  that  the  ftone, 
prefented  to  the  academy  by  the  abbe  Bachelay,  did  not  owe 
its  origin  to  thunder;  that  it  did  not  fall  from  heaven  ;  that 
it  was  not  formed  by  mineral  fubftances,  fufed  by  lightning; 
and  that  it  was  nothing  but  a  fpecies  of  pvrites,  without  pe- 
culiarity, except  as  to  the  hepatic  fniell  difcngaged  from  it  by 
marine  acid.  "  That  this  ftone,  which  was,  perhaps,  covered 
by  a  fmall  ftratum  of  earth  or  turf,  may  have  been  ftruck 
with  lightning,  and  thus  uncovered:  the  heat  may  have 
been  futficiently  great  to  fufe  the  furface  of  the  part  ftruck, 
but  it  may  not  have  been  long;;  enough  continued  to  be  able 
to  penetrate  to  the  infide  :  on  this  account,  the  ftone  has  not 
been  decompofed.  The  quantity  of  metallic  matters  it  con- 
tains, oppoftng  lefs  refiftance  than  another  body  to  the  cur- 
rent of  the  eleCvtric  matter,  may  perhaps  have  contributed  to 
determine  the  direclion  of  the  lightning." 

The  memoir  is  however  concluded,  by  obferving  it  to  be 

''  Letters  written  during  a  Ihort  Rtfidcnce  in  Sjain  and  Portugal, 
page  2:;  9. 

■j-  Here,  and  in  the  two  following  quotritions,  Mr.  Howard  gives  the 
original  words  of  the  author:  \vc  have  iubtlicuted  faiihful  tranilations. — 
Edit. 

fufficiently 
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fufficiently  fingular,  that  M.  Morand  le  fils  had  prefented  a 
fragment  ot  a  ftone,  from  the  environs  of  Coutances,  alfo 
faid  to  have  fallen  from  heaven,  which  only  differed  from 
that  of  the  abbe  Bachelay  beeaufe  it  did  not  exhale  the  he- 
patic fmcll  with  fpirit  of  fait.  Yet  the  academicians  did  not 
think  any  conclulion  could  be  drawn  from  this  refemblance, 
inilefs  that  the  lightning  had  fallen  by  preference  on  pyriticai 
matter*. 

Monf.  Barthold,  profefl'eur  a,  I'ecole  centrale  du  Haui- 
Rhin,  gave,  I  believe,  the  next,  and  laftf,  analytical  account 
of  what  he  alio  denominates  ^?tT?v^i?  tonnerre.  He  defcribes 
it  thus : — "  The  mafs  of  lione  known  under  the  name  of 
pierre  de  tonnerre  tT Erijijhehn^  weighing  about  two  quintals, 
has  its  exterior  form  rounded,  ahnolt  oval,  is  rugged,  and  of 
a  dull  earthy  appearance. 

*^  The  ground  of  the  ftone  is  of  a  blueifh  gray  colour  in- 
terfperfed  with  infulated  cryftals  of  pyrites,  the  cryfl.allization 
of  which  is  confuied,  in  fome  places  fcaly,  accumulated, 
forming  nodes  and  fraall  veins,  which  traverfe  it  in  every 
direcfiou:  the  pyrites  is  of  a  golden  colour :  polilliing  gives 
it  the  fplendour  of  Heel,  and,  when  expofed  to  the  atmolphere, 
it  becomes  tarniflied  and  brown.  One  mav  diftinguifh  alfo 
with  the  naked  eye  gray  fcaly  iron  ore,  not  fulphureous, 
fufceptible  of  being  a'Ltra6led  by  the  magnet,  little  oxidated, 
or  approaching  much  to  the  metallic  (tate. 

"  The  fradfure  is -irregular,  granulated,  of  a  grain  fome- 
what  compa6i:  in  the  inlide  very  fmall  fifl'ures  are  feen.  It 
does  not  ftrike  fire  with  fteel :  its  texture  is  fo  foft,  that  it 
readily  f  iffers  itfelf  to  be  attacked  by  a  knife.  By  pounding, 
it  is  eafily  reduced  to  a  blueifh  gray  powder  of  an  earthy 
odour.  Sometimes  there  are  found  fmall  cryftals  of  iron  ore, 
which  prefent  a  greater  refiftance  to  the  blows  of  the  ftamper." 
The  Ipccific  gravity  of  the  piece  in  profeflbrBarthold'spof- 
fefiion  was  '^Z^^,  diftilled  water  being  taken  at  looo. 

The  analyfis  of  M.  Barthold,  of  which  I  (hall  alfo  have 
occafion  to  fpeak  hereafter,  gave  ni  the  lOO, 

Sulphur  -  -  2 

Iron  -  -  20 

Magnefia  -  -  14 

Alumina  -  -  17 

Linie  -  -  3 

Silica  -  -  43 
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*  See  journn! ,df  Thyflqiw,  toin-ii.  p.  151. 

t  A  v;;ry  interefting  detail  of  a  meteor,  and  of  ftones  fallen  in  Juty 
»7()(.  was  given  by  profelTeur  Eauclin  in  the  Mn^azin  fiirdas  Ncufjie 
aus  dcr  Finjlk,  by  profcfJbr  \'oig:. 

From 
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■  From  the  external  characters,  and  from  his  analyfis,  the 
profelTor  confiders  the  (tone  of  Enfilheim  to  be  argillo-ferru- 
guioLis;  and  is  of  opinion,  that  ignorance  and  fuperftition 
have  attributed  to  it  a  miraculous  exigence,  at  variance  with 
the  firft  notions  of  natural  philofophy  *. 

The  account  next  in  fncceflion  is  already  printed  in  the 
Tranfaclions  of  the  Royal  Society;  but  cannot  be  omitted, 
as  it  immediately  relates  to  one  of  the  fubftances  I  have  ex- 
amined. I  allude  to  the  letter  received  by  Sir  William  Ha- 
milton from  the  earl  of  Briftol,  dated  from  Sienna,  July  I3, 
1794: — "  In  the  midft  of  a  mod  violent  thunder-ftorm, 
about  a  dozen  (tones,  of  various  weights  and  dmienfions, 
fell  at  the  feet  of  different  perfons,  men,  women,  and  chil- 
dren. The  ftones  are  of  a  quality  not  found  in  any  part  of 
the  Siennefe  territory  :  they  fell  about  eighteen  hours  after 
the  enormous  eruption  of  mount  Vefuvius ;  which  circum- 
Itance  leaves  a  choice  of  difficulties  in  the  folution  of  this 
extraordinary  phasnonienon.  Either  thefe  ftones  have  beea 
generated  in  this  igneous  mafs  of  clouds,  which  produced 
inch  unufual  thunder;  or,  which  is  equally  incredible,  they 
were  thrown  from  Vefuvius,  at  a  diftanceof  at  lead  250  miles; 
judge  then  of  its  parabola.  The  philofophers  here  incline  to 
the  firft  folution.  I  wifh  much.  Sir,  to  know  your  fenti- 
ments.  My  firft  objeelion  was  to  the  fa6l  itfelf;  but  of  this 
there  arc  fo  many  eye  witncflTes,  it  feems  impoffible  to  with- 
llaud  their  evidence."  (Phil.  Trnnf.  ior  1795,  p.  103.)  Sir 
Wiliiau)  Hamilton,  it  items,  alfo  received  a  piece  of  one  of 
the  large fr  ftones,  which  weighed  upwards  of  five  pounds; 
and  had  feen  another  which  weighed  about  one.  He  like- 
wife  obferved,  that  the  outfide  of  every  ftone  which  had  beeu 
found,  and  had  been  afcertained  to  have  fallen  from  the 
clouds  near  Sienna,  was  evidently  frefldv  vitrified,  and  was 
black,  havinc;  every  fign  of  having  pafted  through  an  extreme 
heat;  the  inlide  was  of  a  light  gray  colour,  mixed  with  black 
fpots  and  fonie  fliining  particles,  which  the  learned  there  had 
decided  to  be  pyrites. 

In  1796  a  ftone  weighing  56  pounds  was  exhibited  in 
London,  with  feveral  atteftations  of  perfons  who,  on  the 
T3th  of  December  1795,  faw  it  fall,  near  Wold  Cottage,  in 
Yorkftiire,  at  about  three  o'clock  in  the  afternoon.  It  had 
penetrated  through  twelve  inches  of  foil  and  fix  inches 
of  folid  chalk  rock;  and,  in  burying  is lelf,  had  thrown  up 
an  immenfe  quantity  of  earth  to  a  great  diftance :  as  it  fell, 
a  number  of  explofions  were  heard,  about  as  loud  as  piftols. 

•  See  Journal  de  PhyCique,  Ventofe,  an.  8,  p.  169. 
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In  the  adjacent  villages,  the  founds  heard  were  taken  for 
guns  at  fea ;  but,  at  two  adjoining  villages,  were  fo  diftin6t 
of  fomething  lingular  pafling  through  the  air,  towards  the 
habitation  oI'Mr.  Topham,  that  five  or  fix  people  came  up 
to  fee  if  any  thing  extraordinary  had  happened  to  his  hf)f.fe 
or  c;rounds.  When  the  (lone  was  cxtra(fted,  it  was  warm, 
fn)okcd,  and  fnielt  verv  llrong  of  fulphur.  Its  courfe,  as  far 
as  could  be  colle8;ed  from  different  accounts,  was  from  the 
foutb-weft.  The  day  was  mild  and  hazy,  a  fort  of  weather 
very  frequent  in  the  Wold  hills,  when  there  are  no  winds  or 
it^rms;  but  there  was  not  any  thunder  or  hghtnina;  the 
whole  day.  No  fuch  ftonc  is  known  in  the  country.  There 
was  no  eruption  in  the  earth  ;  and,  from  its  form,  it  could 
not  come  from  any  building ;  and,  as  the  day  was  not  tem- 
peftuous,  it  did  not  feem  probable  that  it  could  have  been 
forced  from  any  rocks,  the  neareft  of  which  are  thofe  of 
Flamborough  Head,  at  a  difiance  of  twelve  miles*.  The 
neareft  volcano  I  believe  to  be  Hecla  in  Iceland. 

The  exhibition  of  this  ftone  as  a  fort  of  fhow,  did  not  tend 
to  accredit  the  account  of  its  defcent,  delivered  in  a  hand- 
bill at  the  place  of  exhibition;  much  lefs  could  it  contribute 
to  remove  the  o1)je£tions  made  to  the  fall  of  the  ftones  pre- 
fented  to  the  Royal  French  Academy.  But  the  right  hon. 
Prefident  of  the  Royal  Society,  ever  alive  to  the  intereft  and 
promotion  of  fcience,  obferving  the  (lone  fo  exhibited  to  re- 
femble  a  ftone  fent  to  him  as  one  of  thofe  fallen  at  Sienna, 
could  not  be  mifled  by  prejudice  :  he  obtained  a  piece  of  this 
extraordinary  mafs,  and  colletSled  many  references  to  de- 
feriptions  of  fimilar  phjenomena.  At  length,  in  I799,  an 
account  of  Hones  fallen  in  the  Eaft  Indies  was  fent  to  the 
prefident  by  John  Lloyd  Williams,  efq.  which,  by  its  nn- 
queftionable  authenticity,  and  by  the  ftriking  refemblance  it 
bears  to  other  accounts  of  fallen  Itones,  muil  remove  all  pre- 
judice. Mr.  Williams  has  fince  drawn  up  the  following 
more  detailed  narrative  of  fafts. 

Account  of  the  ExploJio7i  of  a  Meteor  near  Benares,  in  the 
JLafi  Indies  ;  and  of  the  Falling  of  fonie  Stones  at  the  fame 
Time,  about  14  Miles  from  that  Cily.  By  John  Lloyd 
Williams,  Efq.  F.  R.  S. 

A  circumftance  of  fo  extraordinary  a  nature  as  the  fall  of 
ftones  from  the  heavens  could  not  fail  to  excite  the  wonder 
and  attraft  the  attention  of  every  inquiiitive  mind. 

Among  a  fuperftitious  people,  any  preternatural  appear- 
ance is  viewed  with  filent  awe  and  reverence  :  attributing  the 

*  Extradled  from  the  printed  paper  dtlivcred  at  the  place  of  exhiliition, 
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cautes  to.  the  will  of  the  Supreme  Being,  they  do  not  prc- 
fume  to  judge  the  means  by  which  they  were  produced,  nor 
the  purpofes  for  which  they  were  ordered  ;  and  we  are  natu- 
rally led  to  fufpeft  the  influence  of  prejudice  and  fuperftitioa 
in  their  defcriptions  of  fuch  ph^enomena  :  my  inquiries  were 
therefore  chiefly  directed  to  the  Europeans,  who  were  but 
thinly  difperied  about  that  part  of  the  countrv. 

The  information  I  obtained  was,  that  on  the  19th  of  De- 
cember J79H,  about  eight  o'clock  in  the  evening,  a  very 
luminous  meteor  was  obferved  in  the  heavens,  by  the  inha- 
bitants of  Benares  and  the  parts  adjacent,  in  the  form  of  a 
litrge  ball  of  fire;  that  it  was  accompanied  by  a  loud  v\o\h 
refembling  thunder;  and  that  a  number  of  ftones  were  faid 
10  have  fallen  from  it  near  Krakhut,  a  village  on  the  north 
iide  of  the  river  Goomty,  about  14  miles  from  the  city  of 
Benares. 

The  meteor  appeared  in  the  weftern  part  of  the  hemi- 
fphere,  and  was  but  a  fliort  time  vifible :  it  was  obferved  by 
feveral  Europeans,  as  well  as  natives,  in  different  parts  of  the 
country. 

In  the  neighbourhood  of  Juanpoor,  about  twelve  miles 
from  the  fpot  where  the  (tones  are  fjid  to  have  fallen,  it  was 
very  diltinclly  obl'erved  by  feveral  European  gentlemen  and 
ladies;  who  defcribed  it  as  a  large  ball  of  fire,  accompanied 
with  a  loud  rumbling  noife,  not  unlike  an  ill-difcharged  pla- 
toon of  mufketry.  It  was  alfo  feen,  and  the  noife  heard,  by 
various  perfons  at  Benares.  Mr.  Davis  obferved  the  light 
come  into  the  room  where  he  was,  through  a  cvlafs  window, 
fo  ftrongly  as  to  project  fliadows  from  the  bars  between  the 
panes,  on  a  dark  coloured  carpet,  very  diftindlly ;  and  it  ap- 
peared to  him  as  luminous  as  the  brighteft  nioonlioht. 

When  an  account  of  the  fall  of  the  Itones  reached  Benares, 
Mr.  Davis,  the  judge  and  magiltrate  of  the  diftriA,  fent  au 
intelligent  perfon  to  make  inquiry  on  the  fpot.  When  the. 
perfon  arrived  at  the  village  near  which  the  Itones  were  faid 
to  have  fallen,  the  natives,  in  anfwer  to  his  inquiries,  told 
him,  that  they  had  either  broken  to  pieces,  or  given  away  tu 
the  te[jtldar  (native  collector)  and  others,  all  that  they  had 
picked  up  ;  but  that  he  might  eafily  find  fqme  in  the  adjacent 
llelds,  where  they  would  be  readily  difcovered  (the  crops 
being  then  not  above  two  or  three  inches  above  the  ground) 
by  obff rving  v.here  the  earth  appeared  recently  turned  up. 
Following  lhi:re  directions,  he  found  four,  which  he  brought 
to  Mr.  Davis  :  moil  of  thefe  the  force  of  the  fall  had  buried, 
according  to  a  meafure  he  produced,  about  fix  inches  deep, 
in  fields  which  fceme;'   to  have  been  recently  \^•alered ;  and 
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it  appeared,  from  the  man's  defcription,  that  they  mud  have 
lain  at  the  diftancL'  of  about  a  hundred  yards  from  each  other. 
What  he  further  learnt  from  the  inhabitants  of  the  village 
concerning  the  phasnomenon  was,  that  about  eight  o'clock 
in  the  evening,  when  retired  to  their  habitations,  they Ob- 
ferved  a  very  bright  light,  proceeding  as  from  the  fkv,  ac- 
companied with  a  loud  clap  of  thunder,  which  was  imme- 
diately followed  by  the  noife  of  heavy  bodies  failing  in  the 
vicinity.  Uncertain  whether  fome  of  their  deities  might  not 
have  been  concerned  in  this  occurrence,  they  did  not  ven- 
ture out  to  inquire  into  it  until  the  next  morning ;  when  the 
iirft  circumftance  which  attracted  their  attention  was  the  ap- 
pearance of  the  earth  being  turned  up  in  different  parts  of 
their  fields  as  before  mentioned,  where,  on  examining,  they 
found  the  (tones. 

The  afliftant  to  the  colle6lor  of  the  diftri6l,  Mr.  Erfkine, 
a  very  intelligent  young  gentleman,  on  feeing  one  of  the 
Hones,  brought  to  him  by  the  native  fuperintendant  of  the 
colle6lions,  was  alfo  induced  to  fend  a  perfon  to  that  part  of 
the  country  to  make  inquiry;  who  returned  with  feveral  of  the 
ftones,  and  brought  an  account  fimilar  to  that  given  by  the 
perfon  lent  by  Mr.  Davis,  together  with  a  confirmation  of  it 
from  the  cauzy,  (who  had  been  dire(9:ed  to  make  the  in- 
quiry,) under  his  hand  and  feal. 

Mr.  Maclane,  a  gentleman  who  refided  very  near  the  vil- 
lage of  Krakhut,  gave  me  part  of  a  ftone  that  had  been 
brought  to  him  the  morning  after  the  appearance  of  the 
phDcnomenon,  bv  the  watchman  v/ho  was  on  duty  at  his 
houfe ;  this,  he  faid,  had  fallen  through  the  top  of  his  hut, 
which  was  clofe  by,  and  buried  itfelf  feveral  inches  in  the 
floor,  which  was  of  confolidated  earth.  The  Hone  muft, 
by  his  account,  previous  to  its  having  been  broken,  have 
weighed  upwards  of  two  pounds. 

At  the  time  the  meteor  appeared,  the  iky  was  perfe(SfIy 
ferene ;  not  the  fmallclt  veftige  of  a  cloud  had  been  fccn 
fince  the  nth  of  the  month,  nor  were  any  obferved  for 
xnany  days  after. 

Of  thefe  Hones,  I  have  feen  eiglit,  nearly  perfeft,  befides 
parts  of  feveral  others,  which  had  been  broken  by  the  pof- 
feflbrs  to  dillribute  among  their  friends.  The  form  of  the 
more  perfect  ones  appeared  to  be  that  of  an  irregular  cube, 
rounded  olT  ;it  the  edges ;  but  the  angles  were  to  be  obferved 
on  moft  of  them.  Thev  were  of  various  lizes,  from  about 
three  to  upwards  of  four  inches  in  their  largeft  diameter; 
one  of  them,  meafuring  tour  inches  and  a  qviarter,  weighed 
two  pounds  twelve  ounces.     In  appearance,  thev  were  ex- 
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a(5lly  fimilar  :  externally  they  were  covered  with  a  hard  black 
coat  or  incruftation,  which  in  fome  parts  had  the  appear- 
ance of  varnifh,  or  bitumen  ;  and  on  nioft  of  them  were  frac- 
tures, which,  from  then'  being  covered  v^ith  a  matter  limilar 
to  that  of  the  coat,  fcemed  to  have  been  made  in  the  fall,  by 
the  (tones  (Iriking  againll  each  other,  and  to  have  paflTed 
through  fome  medium,  probably  an  intenfe  heat,  previoas 
to  their  reaching  the  earth.  Internally,  they  confifted  of  a 
number  of  fmall  fpherical  bodies,  of  a  Hate  colour,  embedded 
in  a  wliitKh  gritty  fubllance,  interlperfed  with  bright  ihining 
fpicula2,  of  a  metallic  or  pyritical  nature.  The  fpherical 
bodies  were  much  harder  than  the  re[t  of  the  Itone ;  the 
white  grittv  part  rcadiiv  crumbled,  on  being  rubbed  with  a 
hard  body ;  and,  on  beiny;  broken,  a  quantity  of  it  attached 
itfelf  to  the  magnet,  but  more  particularly  the  outfide  coat  or 
crurt,  which  appeared  almoft  wholly  attractable  by  it. 

As  two  of  the  more  perfect  (lones  which  I  had  obtained, 
as  v.'ell  as  parts  of  fome  others,  have  been  examined  by  fe- 
veral  gentlemen  well  verfed  in  mineralogy  and  chemiftry,  I 
fliall  not  attempt  anv  further  defcription  of  their  conltituent 
parts;  nor  (hall  I  offer  any  conjetlure  refpefting  the  forma- 
tion of  fuch  (ingular  produftions,  or  even  record  thofe  which 
I  have  heard  of  others,  but  leave  the  world  to  draw  their 
own  inferences  from  the  faets  above  related.  I  fliall  only 
obferve,  that  it  is  well  knov^'n  there  are  no  volcanos  on  the 
continent  of  India  ;  and,  as  far  as  f  can  learn,  no  ftonea 
have  been  met  with  in  the  earth,  in  that  part  of  the  world, 
which  bear  the  fmalleft  refemblance  to  thofe  above  defcribed, 
[To  be  continued.] 


VII.  M'meralogical  Notice  reppeBing  two  great  Peculiarities 
lately  found  in  Iron-Jlonc  from  tiachenburg  and  Ifchenhurg, 
By  Mr.  Cramer,  Courijellor  of  Mines  at  Altenkirchen^  ^ 

X  HE  firlt  mineral  I  fliall  here  mention  is  native  iron. 
It  is  well  known  that  a  dilpute  has  long  exifted  among  mi* 
neralogifts  refpefting  the  a6lual  exigence  of  this  fubftance; 
that  by  fome  it  has  always  been  doubted ;  and  that,  be{ides 
the  monftrous  mafs  of  which  profelTor  Pallas  has  given  a  cir- 
cumftantial  defcription,  few  fpecimens  have  ever  been  pro- 
duced to  give  fupport  to  the  afifertion,  that  this  mineral  is 
found  in  a  natural  (late.     The  certainty  of  its  exilteiice  has 

*  From  Der  CefeUfchaftNatujforfcbender  Freunde  zu  Berlin  Ncue  Scb'riften, 
vol.  ii. 
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reded  hitherto  on  very  ihght  foundations;  and,  as  mod  of 
our  mmeralocifts  have  always  fpoken  nierely  of  probability, 
they  have  fudered  the  doubt  to  remain,  whether  the  mafles 
of  iron  whieh  have  been  found  were  not  artificial  produc- 
tions; or  the  effe6l  of  fubterranean  fire,  &c.  I  muft  confefs 
that  I  have  niyfelf  doubted,  on  good  grounds,  of  the  reality 
of  thofe  fpeciinens  of  fuppofed  native  iron  whicli  I  have  feen 
in  diiferent  co!le6lions  of  Germany. 

If  fuch  difficulty  of  belief  is  excufable  in  a  fcience  where 
every  thing  ought  to  be  determined  by  oblervation  and  ex- 
perience ;  a  tnineralogift,  however,  ought  not  to  perfill  in  a 
•previoully  ado|)ted  opinion,  when  he  has  been  convinced 
of  the  contrary  by  his  own  eyes.  A  conviclion  of  this  kind 
occurred  to  myfeif  the  prefent  year,  and  by  a  lingular  acci- 
dent. A  company,  who  are  proprietors  of  two  iron-works 
in  this  county,  being  in  want  of  good  iron-llone,  and  on 
that  account  prevented  from  manufacturing  the  iron  of  the 
bed  quality,  received  a  letter  from  the  neighbouring  county 
of  Jriachenburg  containing  an  offer  of  a  thoufand  waggon 
loads  of  iron-lfone  for  five  years,  from  a  quarry  of  u'on-llone 
whieh  had  been  lately  difcovered  at  a  fmall  diliance  from  the 
borders  of  this  countv.  The  offer  was  accepted,  and  the 
iron-ftonc  was  delivered  at  the  two  works  in  pretty  large 
mafles,  which  were  afterwards  broken,  according  to  the 
euftom  ufual  in  this  part  of  the  country,  with  fmall  ham- 
mers. After  its  arrival,  one  of  the  workmen  put  a  piece 
under  the  hannner;  but,  as  it  refifted  every  efibrt  made  to 
break  it,  he  was  naturally  induced  to  examine  it  more  nar- 
rowly. He  innnediately  carried  it  to  a  forge  in  the  neigh- 
bourhood;  and  the  fmlth,  having  put  it  into  the  fire,  forged 
from  it,  in  a  few  minutes,  fome  excellent  horfe-fhoe  naiis. 
It  is,  however,  much  to  be  regretted,  tl;at,  through  the  ig- 
norance and  careleflnefs  of  the  workman,  this  remarkable 
production  of  nature  was,  in  a  great  mcafure,  deftroyed.  It 
weighed  altogether  four  pounds;-  and  only  a  ^tv!  fi-agments, 
which  had  ahnofl  all  been  in  the  fire,  and  which  exhibit  on 
ihe  one  (ide  the  native  iron,  and  oil  the  other  the  forged 
nails,  were  laved  :  but  ihefe  fragments  are  preferved  by  the 
potfelfors  with  as  much  care  arf  if  they  were  lacred  relics. 
One  piece,  which  came  into  my  pofrctlion,  feems  to  have 
been  very  httle  in  the  fire:  it  weighs  nearly  half  a  pound, 
has  a  fliining  frafture  of  a  flee!  gray  colour,  is  of  a  brownifli 
colour  on  the  outfide  running  into  black,  and  perfe6tly  mal- 
leai)le. 

Being  induced  by  this  fingular  phenomenon  to  make 
fome  lefearches  in  the  place  where  it  occurred,  1  repaired 
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thither,  and  found  a  pit  newly  opened  which  had  a  greater 
refemblance  to  a  quarry  than  an  iron-mine.  Some  old  pit", 
of  no  great  extent,  one  of  which  forms  at  prefent  a  fmall 
hog,  fecnied  to  indicate  that  a  mine  had  been  here  worked 
lurmerly;  but  never  to  any  great  extent,  becaufe  the  ftrata 
of  iron-ftone,  very  conipaiii,  half  a  fathom  in  thicknefs,  were 
ft)und  at  the  depth  of  only  half  a  fathom  below  the  furface  of 
the  earth. 

The  whole  furface  of  the  furroundin^i;  diflrift  is  covered 
with  huge  irregular  maflijs  of  bafaltes,  a  prodigious  quantity 
of  which  forms  in  the  neighbouring  foreil  a  group  of  rocks 
linown  under  the  name  of  JVolJJlan,  where  large  pieces  of 
bafaltes  are  heaped  upon  each  other,  as  if  by  art,  to  the 
height  of  nearly  ten  fathoms;  and,  as  this  accumulation 
occupies  a  circumference  of  fome  hundred  fathoms,  this 
liiafs,  in  confequence  of  its-  gravity,  and  the  pretfure  thence 
arifing,  may  have  deviated  from  its  perpendicular  direction, 
and  produced  thofe  numerous  apertures  and  filfurcs  in  the 
neighbourhood.  It  forms  a  very  awful  appearance  in  the 
dark  forefl ;  which,  however,  is  pretty  much  on  a  level,  and 
excites  a  well-grounded  fear,  that,  in  the  courfe  of  time,  con- 
fiderable  fragments  of  it  may  tumble  down  and  crufh  fome 
of  the  inhabitants  who  ftrav  about  in  the  neighbourhood, 
and  {who  often  viiit  this  Wolfftein,  which  they  confider  as 
tile  ruins  of  an  antient  caftle. 

About  200  fathoms  to  the  eaft  of  the  above  iron-done 
quarry  \'\t  the  boundaries  of  the  territory  of  Orange-NaiTau ; 
where  the  mountains  evidently  confiil  of  Ilrata,  and  where 
bituminous  wood  may  be  found  almoll  every  where  at  a  cer- 
tain depth.  I  (liall  ahliain  from  all  further  defcripiion,  as  a 
full  account  of  this  difiriii^t  may  be  feen  in  a  fmall  work  on 
this  fubje6t,  WTitteii  a  few  years  ago  by  Mr.  Btcher,  coun- 
fellor  of  mines  at  Dillenburg,  and  alfo  in  the  third  part  ot  the 
Mineralogical  Defcription  of  the  Country  of  Naffau-Orange. 
I  muft  however  obfervc,  that  near  the  boundaries  of  Naflau 
and  tlachenburg  the  mountain  changes,  and  the  argillaceous 
llate-mountains  begin.  The  diltnct  around  the  iron-dorie 
pits  of  liachenburg  confitls  of  argillaceous  (late.  The  llratum 
itlelf  is  compofed  chiefly  of  brown  hematite  almoft  without 
variation,  in  which  particles  of  red  iron  ochre,  lithomarga, 
and  argil,  occur.  The  hematite  is  ])rettv  fufible,  and  abun- 
dant in  metal,  and  produces  good  malleable  iron.  Accord- 
ing to  the  account  of  the  dlre£tor  of  the  works,  who  was 
examined  on  the  fubjeft,  the  above  piece  of  native  iron  was 
imbedded  in  a  round  crull  of  fuch  licmatite :  it  was  fome- 
what  grown  on  tlie  one  fide,  and  the  iron-ftone  on  it  was 
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very  hard  and  cbmpa6l.  Ht  thinks  he  knows  the  place 
where  it  was  broken  off,  and  that  more  of  the  fame  kind  will 
hereafter  be  found  :  but  this,  notwithftanding  the  ftri^left 
fearch,  has  not  yet  been  the  cafe. 

I  am  happy  therefore  that  I  have  been  able  to  give  this 
cccafional  notice  of  a  phsenomenon  io  remarkable  in  the  mi-* 
peral  kingdom:  if  I  receive  any  further  information  on  the 
fubjct'^,  I  fliall  not  fail  to  communicate  it. 

I'he  fecond  remarkable  phasnomcnon  in  the  mineral  king- 
dom occurred  to  me  in  the  county  of  Wachierfbach,  on  thf 
vi^'er  Kinzlg,  not  far  from  the  town  of  Gelnhaufen,  where  I 
refided  fome  time  lafi:  fummer,  for  the  benefit  of  my  health, 
with  the  reigning  count.  An  iron-work,  lituated  at  the  di- 
stance of  two  mjles  from  the  count's  palace,  belongs  to  Mr. 
von  Lilienllern,  of  Franckfort,  and  is  one  of  the  completell 
and  mofl  beautiful  I  have  feen.  It  confifts  of  an  elegant 
manfion  and  tavern,  a  large  editlce  for  the  fubaltern?,  a  caft- 
ing-houfe,  a  forge,  and  various  large  and  fmall  hammers, 
which  are  fituated  fo  advantageouliy  under  each  other  that 
they  can  all  be  driven  together  by  the  fame  water.  The 
\vhole  forms  a  fmall  colony,  and  exhibits  to  the  amateurs  of 
fuch  eftabliihraents  a  mod  agreeable  profpeft,  efpecially  as 
it  is  variegated  by  romantic  walks,  and  agreeable  fruit-  and 
kitchen-gardens.  The  fmeUing  of  the  iron-ltone  is  performed 
in  a  conmion  high  furnace.  The  produ£l,  according  to  the 
accotmt  of  the  founder,  may  be  about  24,000  pounds  per 
week,  which  amounts  to  nearly  3500  pounds  in  24  hours. 
The  iron  obtained,  as  far  as  I  can  judge,  is  malleable,  and 
of  a  good  quality ;  but,  in  particular,  very  proper  for  caft 
work,  on  which  alone  the  workmen  were  emploved  during 
two  vifits  which  I  paid  to  the  eftablifhrnent.  They  have  n 
very  able  direclor,  and  caft  not  only  the  mofl  beautiful  round 
fire-ftoves,  according  to  the  antique  mode,  with  many  appro- 
priate ornaments,  but  alfo  pots  and  other  veffels,  according 
to  the  demand  and  other  circumftances.  They  arc  employed 
in  making  fuch  articles,  and  calling  the  raw  iron  into  the 
ufual  prlfmatic  pigs,  which  is  afterwards  fubjc<ilcd  to- the 
operation  of  the  d  life  rent  hammers. 

Notwith (landing  the  great  extent  of  the  Budinger  foreft, 
and  the  private  woods  belonging  to  the  count  in  the  neigh- 
bourhood, the  proprietors  of  this  iron-work  have  been  obliged 
to  pin-chafe  the  neceffary  charcoal  at  a  very  dear  rate,  and  to 
bring  fome  of  it  from  a  grc^t  diftance,  becaufe  the  numerous 
falt-works.glufs-houfeSjand  other  I'maJler  manufa<Slories  in  the 
neighbourhood,  naturally  incrcafe  tlie  confumption  ;  and  the 
many  rights  of  commonage'  ixi  the  Budinger  foreil  belonging 
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to  the  adjacent  country,  and  the  neighbouring  towns  and  vil- 
lages, who  employ  their  privileges  to  the  fulleft  extent,  are  a 
great  irripedime'nt  to  the  cultivation  ol  timber. 

The  iron-ftone  for  this  work  is  procured  chiefly  from  the 
iieighbourins;  principality  of  Henberg-Birftein,  and  in  par- 
ticular from  the  diftrift  of  Wenings,  near  which  there  have 
long  been  a  jrreat  many  large  iron-ltone  works.  In  all  thefe 
the  iron-ftone  is  found  in  ftrata;  and  the  ftrata  in  general 
are  onlv  from  four  or  five  inches  to  one  foot  in  breadth;  but 
in  the  above-mentioned  principal  work  they  are  fometimes 
from  one  to  two  fathoms  in  breadth,  but  at  preient  they  have 
decreafed  to  two  or  three  feet.  The  iron-ftone  dug  up  from 
the  different  pits,  and  employed  at  the  Lilienftern  v.-ork,  is 
in  partcompa(5l  brown  iron-ftone,  and  partly  brown  hematite, 
which  is  found  for  the  moft  part  in  pretty  round  hard  pieces 
without  much  variation.  It  is  excecdinfflv  argillaceous,  and 
fo  difficult  to  be  fufed,  that  it  requires  a  conliderable  addition 
of  calcareous  ftone,  a  large  quantity  of  which  is  found  in  the 
county  of  Wachterfbach.  In  this  diftricf,  at  prefent,  the 
work  has  only  a  few  iron-ftone  pits,  none  of  which  are  of 
much  importance:  one  of  them,  however,  on  account  of  the 
lingular  metallurgic  property  of  the  iron-ftone  it  produces, 
deferves  the  attention  of  mineralogifts. 

Under  the  exterior  cruft  there  firfi  occurs  a  ftrong  ftratimi 
of  white  and  red  fmdftone  in  alternate  order,  which  extends 
to  the  diftance  of  feveral  miles  in  the  neighbourhood.  Under 
this  lies  a  grav  argillaceous  ftone,  which  feels  fomewhat  greafy, 
foft,  and  friable,  and  is  fcarcely  three  inches  in  thicknels :  be- 
low this  there  is  a  ftratum  of  excellent  iron-ftone  of  equal 
thicknefs,  the  bottom  of  which  confifts  of  folid  fandftone,  of 
a  kind  of  millftone  which  frequently  occurs  in  thefe  diftrifts. 
This  iron-ftone  is  different  from  every  other  kind  in  the 
neighbourhood:  it  is  a  compact  argillaceous  iron-ftone  of  a 
reddifti  brown  colour  and  of  a  rough  fracture,  fometimes 
mixed  with  ftiells,  among  which  there  is  found,  though  very 
feldom,  a  variety  which  has  a  fibrous  fracture,  with  an  al- 
moft  metallic  fplendour,  and  feems  worthy  of  further  exa- 
mination. 

When  I  vifited  this  work,  fome  maffes  of  this  compaft 
Iron-ftone  were  dug  up  which  contained  charcoal.  This 
charcoal  was  found  loofe  in  the  iron-ftone,  and  partly  grown 
into  its  fubftance  and  adhering  to  it.  By  what  natural  or 
artificial  fire  this  charcoal  was  burnt,  and  by  what  ftngular 
revolution  it  was  carried  to  the  depth  of  from  three  to  four 
fathoms,  and  there  fo  intimately  combined  with  the  iron- 
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ftone  tliat  it  fcciiis  to  form  one  body  with  it,  no  mineralogifl 
can  with  cerlamty  explain. 

The  hypothelis  which  I  have  ventured  to  form  of  this 
Angular  and  certainlv  uncommon  fubterrancan  mixture  is, 
that  the  charcoal  was  burnt  in  the  neighbourhood  either  in 
the  ufnal  njanner  or  by  natural  fire,  and  that  fonie  fragmcnts 
of  it,  by  lome  convulfion  of  nature,  were  thrown  to  the  above 
depth,  where  they  united  with  the  ferruginous  matter,  and 
by  thefe  means  produced  the  above  remarkable  phenomenon. 
On  many  fragments  one  can  obferve  the  tranfition  of  the  not 
completely  burnt  wood  into  iron-ftone;  even  the  bark  of  the 
wood,  acSlually  converted  into  iron-ftone,  may  be  clearlv  di- 
ilinguifhed  ;  and  the  perfe(^^lv  black  natural  or  artificial  char- 
coal, poUl'ding  all  the  properties  of  the  charcoal  of  burnt 
wood,  lies  und'.'compofed  in  it:  but  it  would  be  worth  while 
to  fubjecl  it  to  a  more  accurate  chemical  refearch,  in  order 
to  examine  its  component  parts.  I  hope  to  obtain,  by  one 
of  my  friends,  a  more  detailed  account  of  this  fubterrancan 
})hrenomenon ;  and  therefore  I  Ihall  only  add  at  prefent,  that 
this  iron-ftone  is  exceedingly  eafy  of  fufion,  and  fo  much  fo, 
that  it  is  ufcd  as  a  flux  for  other  kinds,  and,  in  fome  meafure, 
indifpenfably  neceflarv  at  the  forges,  cfpecially  when  cad  ar- 
ticles are  to  be  manufactured  with  advantaee. 


VIII.   ]\Icmoir  on   the  Artatcfny  of  Vegetables.     Read  before 
the  Pbjjkal  Clafs  of  the  Infiitute  by  C.  Ml  reel  *. 

Of  the  Elementary   Organs. 

-FTER  ftudying  the  works  of  Duhamel,  Senebier,  De 
Saufture,  and  feveral  other  philofophers,  without  being  able 
to  ibrm  any  fixed  opinion  of  the  internal  anatomy  ot'vege- 
tables,  it  appeared  to  me  that  it  woidd  be  more  advantageous 
to  ftudy  nature  in  her  own  works.  I  endeavoured  to  banifli 
from  my  mind  every  thing  fyftematic,  in  order  that  my  ob- 
fervations  might  be  free  from  every  kind  of  bias.  All  vege- 
tables have  too  much  relation  in  the  mode  of  the  develop- 
ment of  their  organization  not  to  exhibit  great  fimilitude. 
This  refleclion,  which  naturally  prefents  itfeff  to  the  mind, 
induced  me  to  diret^t  my  firft  obi'ervations  to  one  fpecies.  X 
made  choice  of  the  elder,  as  having  a  loofer  texture,  and 
eafier  to  be  obferved,  than  that  of  many  other  vegetables. 
During  fix  months,   I  employed  all  the  known  procelTes  fgr 
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acquiring  a  knowledge  of  the  organs  of  that  plant.  I  ufcd 
comparatively  four  or  five  different  niicrofcopes;  and,  when 
I  fuppofed  that  I  had  got  the  whole  fcries  of  fa6ls,  I  tried 
the  fame  obfervations  on  a  great  number  of  other  vegetables. 
The  comparifons  I  then  made  greatly  contributed  to  give  nie 
information  refpecling  the  nature  and  form  of  the  organs; 
and  to  obviate,  by  every  mean  poflible,  the  illufions  which 
might  lead  me  into  a  faife  path,  I  begged  C.  MafTey,  my 
friend  and  fellow-labourer,  to  revife  my  obfervations,  and  to 
examine  them  with  the  levered  criticifm.  His  obfervations 
compared  with  mine  have  either  confirmed  or  rectified  them. 
I  ihall  now  give  a  defcription  of  the  parts  which  I  call 
elementary  organs,  becaufe  all  the  other  organs  are  compofed 
of  them. 

Chap.  I. 

Of  thofe  Parts  which  are  dijUngulfJjed  by  the  nalzcd  Eye, 

Vegetables  in  general  are  compofed,  as  every  bodv  may 
have  obferved,  of  foft  and  hard  parts.  Some,  indeed,  fuch 
as  muthrooms  and  fuci,  feeni  to  be  formed  entirely  of  a  ho- 
mogeneous fubllance,  pretty  foft ;  but  this  clafs  is  not  very 
numerous. 

The  (lem  of  the  moft  perfect  plants  prcfents  at  its  furface 
a  coloured  fubllance  of  greater  or  lefs  thicknefs,  which  is  the 
bark.  It  adheres  Wrongly  to  the  interior  parts  in  a  great  many 
of  the  monocotyledons,  and  lometimes  even  is  confounded 
and  connefted  with  them  in  fuch  a  manner  that  it  is  impof- 
fible  to  diftinguiOi  them.  It  may  in  this  cafe  be  faid  that  no 
bark  exitts.  This  phienomenon  is  obferved  in  the  palms, 
gramineous  plants,  &c.  But  in  the  dicotyledons  and  fome 
monocotyledons  the  bark,  very  didinft  from  the  rell  of  the 
tilFue,  forms  an  exterior  ftratum,  which  may  be  eafily  de- 
tached. 

Below  the  bark  is  found  the  wood  more  compact,  harder, 
and  more  connected  in  all  its  parts,  and  which  feems  to  be 
formed  of  longitudinal  fibres  ftrongly  cemented  to  each  other. 
In  the  monocotyledons  without  bark  there  is  found,  imme- 
diately below  the  epidermis,  a  fine  tranfparent  membrane, 
which  is  the  exterior  part  of  the  vegetable. 

The  wood,  as  the  learned  Desfontaines  has  faid  in  his  ex- 
cellent memoir  on  the  Comparative  Anatomy  of  Vegetables, 
is  diftributed  lengthwife  in  the  (leni  and  branches  of  the 
monocotyledons  in  delicate  threads:  ihcle  threads  are  often 
parallel,  and  fomeiimes  convergent  one  towards  the  other; 
they  unite  one  and  one,  two  and  two,  or  divide  themfelves, 
and  become  raiiiified  in  threads  of  itill  greater  fincnefs.     All 
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thefe  threads  arc  furrounded  with  a  foft,  elaftic,  fpongy  fab- 
ftance,  eafily  torn,  and  generally  whiiifh,  which  is  called  the 
pith,  and  to  which  I  fliall  give  the  name  of /)rtr^«cZy'w^,  that 
it  may  not  be  confounded  with  the  pith  of  the  dicotyledon 
plants.  The  wood  of  the  latter,  lying  always  under  the  bark, 
is  not  divided  into  diftincl  threacisj  it  generally  forms  a  cy- 
linder, in  the  centre  of  which  is  placed  the  pith,  as  in  a  cafe, 
Some  plants,  however,  evidently  furniflied  with  two  cotyle- 
dons, exhibit  ligneous  filaments  fimilar  to  thoi'e  of  the  mo- 
nocotyledons, running  along  the  whole  length  of  the  medul- 
lary canal :  but  thefe  are  exceptions  which  do  not  dellroy  the 
general  rule. 

In  trees  or  flirubs  with  two  cotyledons  there  are  almoft 
always  obferved  diltinft  lines  of  the  wood,  which  proceed 
from  the  pith,  travcrfe  the  ligneous  cylinder,  and  end  at  the 
bark.  They  appear  on  the  tranfverfal  rt6tion  of  the  trunk, 
flem,  branches,  and  twigs,  like  the  hour-lines  of  a  dial. 
They  are  called  ihe  medullary  radii.  They  feklom  fliow 
themfelves  in  the  lleuis  of  the  dicotyledon  herbs,  and  do  not 
cxift  in  the  monocotyledons  either  herbaceous  or  ligneous. 

In  the  leaves,  flowers,  pericarpia,  &c.  there  are  tound  ^Ifo 
parts  of  greater  or  lefs  foftnefs,  and  greater  or  lefs  hardnefs, 
the  fubflance  of  which  appears  to  be  (imilar  to  the  bark,  pith, 
or  wood. 

Such  are  the  difierent  parts  which  vegetables  exhibit  to 
the  naked  eye.  We  muft  now  examine  fhe  elementary  or- 
gans which  enter  into  their  compofition. 

Chap.  IT. 

Of  the   Meitibranous  TtjJ'ue, 

Vegetables  are  compofed  of  a  membranous  tilTue,  which 
varies  in  its  form  and  confiflence,  not  onlv  in  the  different 
fpecies,  but  even  in  the  fame  individual.  I  fhall  not  here 
examine  whether  the  membranes  are  compofed  of  organic 
fibres,  ranged  clofe  to  each  other  and  united  by  a  gluten,  as 
fome  authors  aflert.  This  fuppofition  is  fufceplible  neither 
of  flri6l  demonltration,  nor  a  formal  refutation;  it  is  one  of 
thofe  fyflems  which  amule  the  mind  when  refearch  becomes 
fruitlcf?.  I  (liall  content  myfelf  with  Hating,  that,  whatever 
may  have  been  the  perleverance  of  my  obfervations,  I  never 
obferved  real  fibres  in  vegetables;  the  filaments  to  which 
that  name  has  been  given  are  only  membranes,  which  tear 
into  longitudinal  liripcs:  fuch  were  the  delicate  filaments 
vhich  l/uhamel  feparalcd  fiom  a  bit  of  v>'ood  v\hich  he  ob- 
ierved  through  the  nncrofcope. 

The  mtmbranous  tifiue,  though  coEtinucd  in  all  its  parts, 
4  forms 
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forms  two  kinds  of  different  organs;  the  cellular  tiflue,  and 
the  tubular  tiifue. 

Chap.  III. 

Of  the  Cellular  Tijfuc. 

This  tiflTue  prefents  to  the  obferver  a  feries  of  membranous 
bagjs,  which  on  the  firft  view  feem  to  have  no  communication 
with  each  other.  They  are  not  fmall  bladders  or  iitriculi, 
as  moft  authors  alTert;  they  are  a  membrane,  which  bends 
itfelf,  in  fome  meafure,  to  form  vacuiiies  contiguous  to  each 
ot-her.  In  the  parts  where  thefe  cells  experience  no  foreign 
preflure,  they  are  all  equally  dilated,  their  tranfvcrfal  and 
vertical  fettions  prefent  hexagon?  fimilar  to  the  alveolae  of 
bee-hives ;  each  fide  of  thefe  geometrical  figures  is  com- 
mon to  two  cells,  and  the  whole  tiifue  is  wonderfully  reofu- 
lar :  but,  when  the  tiffue  is  comprelfed,  the  hexagons  lofe 
their  fiiape,  and  are  converted  fom.etimes  into  parallelograms 
more  or  lefs  elongated.  The  membranous  fides  of  the  cells 
are  exceedingly  thin  and  colourlefs :  they  are  tranfparent  like 
glafs,  and  their  organization  is  fa  delicate,  that  it  cannot  be 
perceived  even  with  the  help  of  the  moil  powerful  micro- 
fcopes.  They  are  generally  filled  with  pores,  the  apertures 
of  which  do  not  certainly  exceed  the  3coth  part  of  a  line; 
thefe  pores  are  bordered  with  fmail  unequal  and  glandulous 
rolls,  which  intercept  the  light,  and  refract  it  with  force 
when  they  receive  its  rays.  The  cellular  tifflie  is  fpongy, 
elaftic,  and  without  confiftence ;  when  immerfed  in  water 
it  becomes  altered,  and,  in  a  little  time,  is  even  deftroyed  : 
jt  is  then  reduced  to  a  kind  of  mucilage.  Thefe  pores  efta- 
blifh  a  conmiunication  between  one  cell  and  another,  and 
ferve  for  the  transfufion  of  the  juices  in  that  tillue,  which  is 
exceedingly  flow.  I  muft  alfo  obfervc,  that  it  is  not  a  con- 
iJudor  of  the  fluids  diffufed  throughout  the  vegetable,  and 
that  it  produces  nothing  of  itfelf. 

I  have  faid  that  the  membranes  are  tranfparent  and  co- 
lourlefs :  when  the  tilTue  is  difengaged  from  every  foreign 
body,  this  is  true;  but  it  is  often  marked  by  colouring  fub- 
ftances,  which  tarnifli  its  tranfparency.  This  tifl'ue  exifts  in 
all  vegetables,  but  not  in  the  fame  proportion.  Muflirooms 
and  fuci  appeared  to  me  to  be  compoled  only  of  cellular  tlf- 
fue.  The  bark  of  monocotyledons  and  dicotyledons  is  al- 
moft  entirely  formed  of  it:  in  thefe,  it  is  generally  fomewhat 
comprefled  between  the  epidermis  and  the  wood;  it  is  filed 
with  refinous  juices,  commonly  coloured  green,  but  fome- 
times  red  or  yellow,  according  to  the  nature  of  the  vegetable. 
This  gives  different  tints  to  the  epidermis^  which  is  nothing 

C  4  elle 
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elfe  than  the  exterior  fide  of  the  firfl.  row  of  cells,  as  the  illuf- 
trious  Malphigi  fuppofcd.  The  pith  in  all  plants  is  com- 
pofed  of  hexagonal  cells.  In  herbaceous  plants,  and  parti- 
cularly thofe  which  are  highly  fucculent,  thefe  cells  are 
often  filled  with  juices  more  or  lefs  thick  or  coloured.  In 
ligneous  plants,  naturally  drier,  they  are,  on  the  other  hand, 
almoll  entirely  empty,  and  tranfparent.  The  cellular  tifiTue 
in  bulbous  roots  is  pulpy  and  fucculent ;  in  the  cotyledons  it 
is  hard  and  brittle;  and  in  the  albumen  and  feeds  it  is  dry 
and  arid.  The  parenchyme  of  the  leaves,  of  the  brafileae,  fti- 
pulse,  and  calyces,  is  formed  by  cells  filled  with  a  juice  almoft 
always  coloured,  and  green.  The  rich  corollce,  which  di- 
fplav  to  the  light  the  elegance  of  their  forms  and  the  fplen- 
dour  of  their  colours,  but  of  which  the  beauty  and  frefhnefs 
vanifli  in  a  monicnt,  are  not  lo  thin  as  the  delicate  mem- 
branes of  the  cellular  tiifue  :  the  juices  which  fwell  the 
tranfparent  utriculi  of  which  they  are  formed  give  them 
thefe  colours ;  the  one  fometimes  diffufed  into  the  other  by 
imperceptible  tints,  fometimes  abruptly  oppofed,  and  height- 
ening their  fplendour  by  the  contrafl.  Here  the  cellular  tiifue 
is  fo  delicate,  that  the  flighted  touch  is  fufiicient  to  alter  and 
tarnifliit:  the  leait  prcifure  reduces  it  to  mucilage,  and  it 
appears  to  be  the  momentaueous  produ(!it  of  the  air  and 
water.  This  tifiue  is  obferved  alfo  in  the  ffamina  and  the 
piflils.  The  pollen,  that  fine  duft  which  contains  the  fubtile 
fluid  ncceflary  for  fecundation,  appears  to  be  only  an  accu- 
mulation of  fmall  bags  formed  of  the  cellular  tiifue :  in  a 
word,  it  is  this  tifi'ue  which,  by  dilating  itfelf,  produces  fuc- 
culent fruits. 

The  cells  are-  proportionally  more  abundant  in  herbs  than 
in  trees,  and  in  young  (hoots  than  in  old  timber.  The  embryo 
is  compofed  almofl  entirely  of  cellular  tifl'ue.  The  medullary 
radii,  which  extend  trom  the  centre  to  the  circumference  in 
the  trunks  and  brandies  oi  trees  with  two  cotyledons,  are 
ionietimes  alfo  nothing  but  a  thin  mcriibrane  of  cells. 
[To  be  coiuinued.] 


]X.    Method  rf  tvhitenh^g   the   Gray  Mtzrine   Salt  to  Jit  it 
for  donnejiic  Purpofcs  iyUtajitaneoujly,  and  tvilbvut  the  Aid 
of  Heat.     By  Pajot  Desciiakmes  *. 

xJJRAY  or  unrefined  marine  faU,  a?  every  body  knows,  is 
covered  wiih  a  rihn  earthy  cruft  which  alters  more  or  lefi?  its 
wlateneJ:.-,  and  u  is  a  matter  of  fonie  confcquence,  both  iii 
'^  From  the  [a.iac.  ■ 

regard 


to  Jit  it  for  domejlic  Vurpofvs,  4I 

regard  to  cleanlinefs  and  health,  to  purify  it  from  this  hete- 
rogeneous fub (lance  which  covers  all  the  faces  of  its  cryllals. 

Hitherto  this  fait  has  been  purified  or  refined  only  by  fo- 
littion,  filtration,  or  precipitation,  according  as  the  opera- 
tion is  performed  on  a  large  or  a  fmall  fcale,  and  then  by 
evaporation.  This  method  requires  time,  wood  or  charcoal, 
'.md  proper  veflels.  Many  perfons,  however,  are  imacquainted 
with  this  procefs  ;  fometimes  thev  have  not  leifure  to  employ 
it;  and  fometimes  thev  have  neither  the  necefl'ar\'  vefl'els  nor 
fuel. 

I  have  thought,  therefore,  that  a  procefs  which  requires 
neither  fire  nor  particular  vcffels,  is  attended  with  no  expcnfe, 
may  be  praAifed  at  all  times,  and  is  within  the  reach  of  eveiy 
one,  might  be  of  general  utility.     This  method  is  as  follows:- 

Take  tour  ounces  of  gray  fait,  and,  if  dry,  befprinkle  it 
gently  with  water  till  it  be  only  what  is  called  moifi  j  but  it 
will  be  very  leldom  neceflary  to  have  recouric  to  this  opera- 
tion. Put  the  fait  into  the  corner  of  a  table  napkin  or  piece 
of  linen  cloth,  and  form  the  cloth  into  a  kind  of  knot  or  bag, 
which  you  muft  hold  in  one  hand,  while  with  the  other  you 
rub  and  (liake  the  fait  againft  the  infide  of  the  cloth  for  the 
fpace  of  half  an  hour.  Then  (liift  the  fait  to  another  place 
of  the  cloth,  fucceflively  repeating  the  fime  manoeuvre  fix, 
feven,  or  eight  times,  according  as  the  fait  is  more  or  lefs 
gray.  After  the  fait  has  been  rolled  for  the  firft  time,  the 
cloth  begins  to  exhibit  fpots  occafioned  by  the  earth  which 
the  fait  depofits,  and  of  which  the  intcnfity  fenfihly  decreafes 
at  each  change  of  place  till  thev  entirely  difappear.  In  ge- 
neral, i\\i  fait  niull^  be  befprinkled  every  two  or  three  times 
that  its  place  is  changed.  The  bleaching  will  be  accelerated 
by  pounding  the  fait  llightlv  before  it  is  befprinkled. 

After  two  or  three  afperfions  and  rubbings,  the  fait  is,  in 
general,  as  pure  and  white  as  that  refined,  according  to  the 
ufual  method,  by  folution  and  evaporation.  The  lofs  in  both 
cafes  is  nearly  the  fame;  that  is  to  fay,  about  an  eighth, 
when  the  fait  is  dry,  and  when  care  has  been  taken  at  each 
change  of  place  to  (iKske  off  the  grains  which  adhere  to  the 
cloth.  It  is,  for  the  moft  part,  the  whiteft  fait  that  adheres 
in  this  manner;  and  it  may  be  fhaken  ofl"  without  fear,  as 
the  eanh  depofited  on  the  cloth  cannot  detach  itfelf  till  the 
cloth  is  dry.  The  gray  fait  of  conmierce  contains  in  general 
12!-  per  cent,  of  foreign  matters,  nearly  one-half  of  which  is 
water,  and  about  as  much  earth. 

This  procefs,  which  on  account  of  its  fimplicity  I  confider 
as  likely  to  become  ufeful  for  domeftic  purpofes,  might  per- 
haps be  apphcable  to  fall  manufadories  and  fait  refineries. 

X.   On 
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X.  On  the  Alteration  which  Light  produces  on  Red  fulphu- 
rated  ArJ'eruc,  hno'iun  under  the  Name  of  Realgar,  Read 
in  the  French  Injl'itute  by  B.  G.  Sage,  Director  of  the 
Firjl  School  of  Mines  * . 


L, 


<IGHT  alters  the  red  colours  of  oxides  or  metallic  calces. 
Minium  as  well  as  red  oxide  of  mercury,  wh.en  expofed  to 
the  light,  becomes  black,  though  in  clofe  glafs  jars. 

One  of  the  moft  celebrated  chemifts,  Schecle,  made  known 
that  muriate  of  iilver  loft  its  white  colour  by  light  even  whrn 
vender  water.  The  fame  philofopher,  having  decompoled  the 
light  by  means  of  a  prifm,  found  ihat  muriate  of  filver,  here- 
tuibre  known  under  the  name  of  luna  cornea,  was  coloured 

In  4  feconds,  by        -     the  violet  ray  ; 

In  25  feconds,  by      -     the  purple  ray; 

In  29  feconds,  by      ^     the  blue  ray ; 

In  37  feconds,  by      -     the  green  ray ; 

In  5  minutes,  by       -     the  yellow  ray; 

In  13  minutes,  by     -     the  orange  ray; 

In  20.  minutes,  by  -  the  red  ray. 
Native  realgar,  which  is  found  in  confiderable  maffes  among 
the  volcanic  productions  of  Japan,  is  of  a  brilliant  purple 
red  when  it  has  been  poliflied.  Large  malT'es  ot  it  are  found 
alfo  in  the  tin  mines  in  the  province  of  Kianfu,  five  days 
journey  from  Nankin.  Le  Camus  had  a  piece  of  it  which 
weighed  twenty-eight  jioimds.  The  lame  naturalill  has 
fome  worked  realgar,  in  the  centre  of  which  there  is  a  vein 
of  calcareous  fpar.  The  Chinefe  and  Indians  employ  it  for 
making  pagodas  and  vafes.  Having  put  one  of  thefe  pagodas 
into  a  glafs  cafe,  to  which  neither  the  fun  nor  external  air 
had  any  accefs,  T  found,  fome  months  after,  that  the  pagoda 
had  loll  its  brilliancy  and  its  red  colour,  and  was  covered 
with  an  efflorefcence  of  an  orange-yellow  colour,  which 
readily  detached  itielf  and  fell  on  the  ftand  :  having  collefted 
this  efflorefcence,  and  fufed  it  in  a  crucible,  it  prefented 
realgar. 

I  have  made  known  that  orpiment,  or  yellow  ore  of  arfenic, 
the  flakes  of  which  are  of  a  brilliant  golden-yellow  colour, 
and  femi-tranfparent,  pafies  to  the  ftate  of  realgar,  or  ful- 
phurated  red  ore  of  arfenic,  when  fufed  or  fublimated.  I 
have  prefented  to  the  Inftitute  a  piece  of  orpiment,  a  part  of 
which  I  have  made  to  pafs  to  the  ftate  of  realgar  by  applying 
beneath  it  the  flame  of  a  taper  by  means  of  a  blowpipe:  for 
this  purpofc,  the  flame  mull  not  be  too  flrong. 

•  '■^  From  the  fame. 

Pott 
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Pott  has  made  known  that  orpiment  contains  only  a 
tenth  of  fiilphur.  As  this  I'ubftance  pafles  to  the  Itate  of 
realgar  merely  hy  the  a<Slion  of  heat,  and  afterwards  repafl^es 
to  the  Hate  of  or])iment  by  the  contaiSl  of  light,  it  is  evident 
tliat  thefe  two  fubllancGs,  fo  different  in  colour,  are  compofcd 
of  the  fame  elements.  Having  taken  tb.e  realgar  pagoda  from 
the  glafs  cafe,  I  faw  that  a  part  of  it,  which  had  not  been 
expofed  to  the  immediate  contact  of  the  light,  had  retained 
its  colour  and  brilliancy. 

The  realgar  v.hich  is  fublimated  at  the  Solfaterra  under  the 
form  of  o£laedral  cryftals,  known  under  the  name  of  riihy  of 
arfenlc,  eniorefces  alfo  by  the  light. 


XI.  The  Marquis  of  JVorcefter' s  Scantlmgs  of  InvaiUons, 

[This  litt!-^  tradt,  firll  publifhed  in  i6;c,  being  nor  eafy  to  be  met  with, 
we  infert  a  copy  of  it  at  the  rtqucft  of  a  nun^.bcr  of  our  readers,  and 
we  riait.r  ourfclvcs  it  will  be  acceptable  to  all  of  them.] 

A  Century  of  the  Names  and  Scantlings  of  Inveiitions  by  vie 
already  praSlfed. 

I.  Seals  abundantly  fignrficant. 

EVERAL  forts  of  feals,  fome  fliowing  by  fcrews,  others 
by  eages  faftening  or  unfaflening  all  the  marks  at  once; 
others  by  additional  points  and  imaginary  places,  propor- 
tionable to  ordinary  efcocheons  and  feals  at  arms,  each  way 
palpably  and  puntlually  fetting  down  (yet  private  from  all 
others  but  the  owner,  and  by  his  affcnt)  the  day  of  the 
month,  the  day  of  the  week,  the  month  of  the  year,  the 
year  of  our  Lord,  the  names  of  the  witncires,  and  the  indi- 
vidual place  where  any  thing  was  fealcd,  though  in  ten  thou- 
land  feveral  places,  together  with  the  very  number  of  lines 
contained  in  a  contract,  whereby  faliification  may  be  difco- 
vered,  and  manifeltly  proved,  being  upon  good  grounds  fuf- 
pefted. 

Upon  anv  of  thefe  feals  a  man  may  keep  accounts  of  re- 
ceipts and  diibiufemcnts  from  one  farthing  to  an  hundred 
millions,  punctually  iliowing  eacii  pound,  Ihilling,  penny, 
or  farthing. 

By  thefe  feals  likewife  any  letter,  through  written  but  in 
Englifh,  may  be  read  and  under Itood  in  eight  feveral  lan- 
guages, snd  in  Englifh  illelf  to  clean  contrary  and  different 
fenle,  unknown  to  any  but  the  correfpondent,  and  not  to  be 
read  or  underftood  by  him  neither,  if  opened  before  it  arrive 
vinto  him;  fo  that  neither  threats,  Kor  hopes  pf  reward,  can 

make 
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make  him  reveal  the   fecret,  the  letter  having  been  inter- 
cepted, and  firfl;  opened  by  the  enemy. 

II.  Seals  private  and  particular  to  each  Owner. 
How  ten  thoufand  perfons  may  ufe  thefe  feals  to  all  and 
every  of  the  purpofes  aforcfaid,  and  yet  keep  their  fecrets 
from  any  but  whom  they  pleafe. 

III.  A  One-line  Cypher. 

A  cypher  and  charafter  fo  contrived,  that  one  line,  with- 
out returns  and  circumflexes,  flands  for  each  and  every  of  the 
twenty-four  letters ;  and  as  ready  to  be  made  for  the  one 
letter  as  the  other. 

IV.  Reduced  to  a  Point. 

This  invention,  reiined  and  io  abbreviated,  that  a  point  only 
fhoweth  didinftly  and  fignificantly  any  of  the  twenty-four 
letters ;  and  thefe  very  points  to  be  made  with  two  pens,  fo 
that  no  time  will  be  lolt,  but  as  one  fniger  rifeth  the  other 
may  make  the  following  letter,  never  clogging  the  memory 
with  feveral  ligurcs  for  words  and  combination  of  letters ; 
which  with  eafe,  and  void  of  coufufion,  are  thus  fpeedily  and 
puntilually,  letter  for  letter,  fet  down  by  naked  and  not  mul- 
tiplied pomts.  And  nothing  can  be  lefs  than  a  point,  the 
mathematical  definition  of  being  cujus  pars  nulla.  And  ot  a 
motion  no  fwiftcr  imaginable  than  femiquavers  or  relcflies, 
yet  applicable  to  this  manner  of  writing. 

•  V.    Varied  Jignijicantly  to  all  the  T-zvejity-four  Letters. 

A  way  by  circular  motion,  either  along  a  rule  or  ringwife, 
to  vary  any  alphabet,  even  this  of  points,  fo  that  the  felf- 
fame  point  individually  placed,  wiiliout  the  leall  additional 
mark  or  variation  of  place,  fliall  (land  for  all  the  twenty-four 
letters,  and  not  for  the  fame  letter  twice  in  ten  fhcets  writ- 
ino-;  vet  as  eafily  and  certainly  read  and  known,  as  if  it  flood 
but  for  one  and  the  felf-fame  letter  conftantly  fignified. 

VI.  A  mute  and  ferJeB  Dijcowfe  hy  Colours. 
How  at  a  window,  as  far  as  eye  can  difcover  black  from 
white,  a  man  may  hold  difcourfe  with  his  correfpondcnt, 
without  noife  made  or  notice  taken;  being,  according  to 
occafion  given  and  means  afforded,  ex  re  natd,  and  no  need- 
of  provifKjn  beforehand  ;  though  much  better  if  forcfeen, 
and  means  prepared  for  it,  and  a  preniedltaied  courfe  taken 
by  mutual  confent  of  parties. 

VII.    To  hold  the  fame  by  Night. 
A  way  to  do  it  by  night  as  well  as  by  day,  though  as  dark 
95  pilch  is  black. 

VIII.  Ta 
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VIII.  To  level  Cannons  by  Night. 

A  way  how  to  level  and  flioot  cannon  by  night  as  well  as 
by  day,  and  as  dire6lly  j  without  a  platform  or  meafures  taken 
by  day,  yet  by  a  plain  and  infallible  rule. 

IX.  A  SJAp-deJlroyiiig  Engine. 

An  engine,  portable  in  one's  pocket,  which  may  be  carried 
and  faftened  on  the  infide  of  the  greateft  fliip,  tanquam  aliud 
agensj  and  at  any  appointed  minute,  though  a  week  after, 
either  of  day  or  night,  it  (hall  irrecoverably  fink  that  Ihip. 

X.   Hozv  to  he  fajiened  from  aloof  and  under  Water. 

A  way  from  a  mile  off  to  dive  and  faften  a  like  engine  to 
any  fhip,  fo  as  it  may  pundlually  work  the  fame  effecl  either 
for  time  or  execution. 

XI.  How  to  frevent  both. 

How  to  prevent  and  fafeguard  any  {hip  from  fuch  an  at- 
tempt by  day  or  night. 

XII.  A71  unfnkahle  Ship. 

A  way  to  make  a  (hip  not  poflible  to  be  funk  though  fhot 
an  hundred  times  betwixt  wind  and  water  by  cannon,  and 
Ihould  lofe  a  whole  plank,  vet  in  half  an  hour's  tims  fliould 
be  made  as  fit  to  fail  as  before. 

XIII.   Falfe  dejlroying  Decks. 

How  to  make  fuch  falfe  decks  as  in  a  moment  fliould  kifl 
and  take  prifoners  as  many  as  Oiould  board  the  fliip,  withoiit 
blowing  the  decks  up,  or  deftroying  them  from  being  reduci- 
ble, and  in  a  quarter  of  an  hour's  time  lliould  recover  their 
former  (hape,  and  to  be  made  fit  for  any  employment  with- 
out difcovering  the  fecret. 

XIV.   Multiplied  Strength  in  little  Room. 

How  to  bring  a  force  to  weigh  up  an  anchor,  or  to 
do  any  forcible  exploit  in  tlie  narroweit  or  loweft  room  in 
any  fl)ip,  where  few  hands  fliall  do  the  work  of  many;  and 
many  hands  applicable  to  the  fame  force,  fome  (ianding, 
others  fitting,  and  by  virtue  of  their  feveral  helps  a  great 
fc^rce  augmented  in  little  room,  as  effectual  as  if  there  were 
fufficient  fpace  to  go  about  with  an  axle-tree,  and  work  far 
from  the  centre. 

XV.  A  Boat  driving  againfl  Wind  and  Tide. 

A  way  hov/  to  make  a  boat  work  itfelf  againft  wind  and 
tide,  yea  both  without  the  help  of  man  or  beaftj.  yet  fo  that 
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the  wind  or  tide,  though  diredlly  oppofite,  fhall  force  the 
iliip  or  boat  againft  itfelt  and  in  no  point  of  the  compafs, 
but  it  fliall  be  as  efieclual  as  if  the  wind  were  in  the  pupp-, 
or  the  ftream  aftuallv  with  the  courfe  it  is  to  (leer,  according 
to  which  the  oars  fliall  row,  and  necefl'ary  motions  work  and 
move  towards  the  defired  port  or  point  of  the  conipafs. 

XVI.  A  Sea-faiUng  Pori. 
How  to  make  a  fea-caftle  or  fortification  cannon  proof, 
and  capable  of  a  thoufand  men,  yet  failable  at  pleafure  to 
defend  a  palfage,  or  in  an  hour's  time  to  divide  itfelf  intn> 
three  fliips  as  fit  and  trimmed  to  fail  as  before ;  and  eveu 
whilft  it  is  a  fort  or  caftle  they  fliall  be  unanimouHy  (leered, 
and  elfcftually  be  driven  by  an  indifferent  Itrong  wind. 

XVII.  A  pieafant  Jioat'ivg  Garden. 
How  to  make  upon  the  Thames  a  floating  garden  of 
pleafure,  with  trees,  flowers,  banqueting- houfes,  and  foun- 
tains, ftews  for  all  kind  of  fiflies,  a  referve  for  fnow  tf> 
keep  wine  in,  delicate  bathing-plac:es,  and  the  like;  with 
niufic  made  with  mills :  and  all  in  the  midfl  of  the  ftream, 
where  it  is  moft  rapid. 

XVIII.  An  Hour-glafs  Fountain. 
An  artificial  fountain  to  be  turned  like  an  hour-glafs,  by  a 
child,  in  the  twinkling  of  an  eye,  it  holding  great  quantity  of 
water,  and  of  force  fufficient  to  make  fnow,  ice,  and  thunder, 
with  a  chirping  and  finging  of  birds,  and  fhowing  of  feveral 
ftiapes  and  effeSs  ufual  to  fountains  of  pleafure. 

XIX.  yl  Coach-J'avivg  E?/gine. 
A  little  engine  within  a  coach,  whereby  a  child  may  flop 
it,  and  fecure  all  pcifons  within  it,  and  the  coachman  him- 
ielf,  though  the  horfes  be  never  fo  unruly  in  a  full  career ; 
a  child  being  fufficiently  capable  to  loofen  them  in  what  pof- 
ture  foever  they  fliould  have  put  themfelves,  turning  never 
fo  fhort;  for  a  child  can  do  it  in  the  twinkling  of  an  eye. 

XX.  A  Bala/ice  11  atcr-ivork. 
How  to  bring  up  water  balance-wife,  fo  that  as  littk 
weight  or  force  as  will  turn  a  balance  will  be  only  needfujs, 
more  than  the  weight  of  the.  water  within  the  buckets, 
v/hieh,  counterpoiled,  empty  themfelves  one 'into  the  other, 
the  uppermoft  yielding  its  water  (hov^-  great  a  quantity  fo- 
ever it  holds)  at  the  felf-fanie  time  the  lov^-ermoft  taketh  it 
in,  though  it  be  an  hundred  fathom  high. 
XXI.  A  Brtcltt  Fou7itain. 

Mov?  to  tiife  water  conilantly,  with  fwo  Buckefs  only,  day 
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and  night,  wlihout  any  other  force  than  its  own  motion, 
ufing  not  To  much  as  any  force,  wheel,  or  fucker,  nnr  more 
pulleys  than  one,  on  which  the  cord  or  chain  rolleth  with 
a  bucket  faftened  at  each  end.  This,  1  confefs,  I  have  feen 
and  learned  of  the  great  mathematician  Claudius  his  Undies, 
at  Rome,  he  having  made  a  prefent  thereof  unto  a  cardinal ; 
and  I  defire  not  to  own  any  other  men's  inventions,  but  if  I 
fet  down  any,  to  nominate  likewii'e  the  inventor. 

XX I r.  ^n  ehling  and  Jiowing  River. 

To  make  a  river  in  a  garden  to  ebb  and  flow  conftantly, 
though  twenty  foot  over,  with  a  child's  force,  in  fome  private 
room  or  place  out  of  fight,  and  a  competent  diftance  from  it. 

XXIII,  An  ebbing  and  Jloivlng  Cajlle-clock. 

To  fet  a  clock  in  a  caftle,  the  water  filling  the  trenches 
about  it;  it  fliall  (liow,  by  ebbing  and  flowing,  the  hours, 
minutes  and  feconds,  and  all  the  comprehenfible  motions  of 
the  heavens,  and  counterlibration  of  the  earth,  according  to 
Copernicus. 

'  XXIV.  A  Strengih-lncreajing  Spring. 

How  to  increafe  the  ftrength  of  a  fpring  to  fuch  an  height, 
as  to  fhoot  bumbafles,  and  bullets  of  an  hundred  pound 
weight  a  fteeple  height,  and  a  quarter  of  a  mile  off  and  niore, 
ftone -bow- wife,  admirable  for  fire- works  and  aitonifliing  of 
befieged  cities,  when  without  warning  given  by  noife  they 
find  themfelves  fo  forcibly  and  dangeroufly  furprifed. 

XXV.  A  double  draiulng  Engine  for  Weights. 

How  to  make  a  weight  that  cannot  take  up  an  hundred 
pound,  and  yet  fhall  take  up  two  hundred  pound,  and  at 
the  felf-fame  diftance  from  the  centre;  and  fo  proportionably 
to  millions  of  pounds. 

XXV^I.  A  to-and-fro  Lever. 

To  raife  wei2;ht  as  well  and  as  forcibly  with  the  drftwing 
back  of  the  lever,  as  with  the  thrufting  it  forwards ;  and  by 
that  means  to  lofe  no  time  in  motion  or  flrength.  This  I  faw 
in  the  arfenal  at  Venice. 

XXVn.  A  fnoji  eafy  Level  Draught. 

A  way  to  remove  to  and  fro  huge  weights,  with  a  moft  in- 
confiderable  flrength,  from  place  to  place.  For  example,  ten 
ton  with  ten  pounds,  and  lefs;  the  faid  ten  pounds  not  to-fall 
lower  than  it  makes  the  ten  ton  to  advance  or  retreat  upon  a 
level. 
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XXVIII.  A  porta' le  Bridge, 
A  bridge,  portable  in  a  cart  wiih  fix  horfes,  which  in  * 
few  hours  time  may  be  placed  over  a  river  half  a  mile  broad, 
whereon  with  much  expedition  may  be  tranlported  horfe, 
foot,  and  cannon. 

XXIX.  yl  7no'veable  Forti/icaiion, 
A  portable  fortification  able  to  contain  fixa  hundred  fight- 
ing men,  and  yet  in  fix  hours  time  may  be  iet  up,  and  made 
cannon  proof,  upon  the  fide  of  a  river  or  pais,  with  cannon 
mounted  upon  it,  and  as  complete  as  a  regular  fortification, 
with  half  moons  and  counterfcarps. 

XXX.  Arifing  Bul-warh. 
A  wav  in  one  night's  time  to  raife  a  bulwark  twenty  or 
thirtv  foot  high,  cannon  prooi,  and  cannon  mounted  upon 
it,  with  men  to  overlook,  command  and  batter  a  town ;  lor, 
though  it  contain  but  four  pieces,  ihey  fliall  be  able  to  dif- 
charge  two  hundred  bullets  each  hour. 

XXXI.  An  approaching  Blind. 
A  way  how  lafely  and  fpeedily  to  make  an  approach  to  a 
caftle  or  town  wall,  and  over  the  very  ditch,  at  noon  day. 

XXXII.  All  tinlverfal  CharaSer, 
How  to  compofe  an  univerfal  charafter  methodical  and 
cafy  to  be  written,  yet  intelligible  in  any  language;  fo  that, 
if  an  Englilhman  write  it  in  Englifli,  a  Frenchman,  Italian, 
Spaniard,  Irifli,  Welfli,  being  feholars;  yea,  Grecian  or  He- 
brean,  fliall  as  perfeci-f  Iv  underftand  it  in  their  own  tongue  as 
if  they  were  perfe(Sl  Englifh,  diftinguiiliing  the  verbs  from 
nouns,  the  numbers,  tcnfe?,  and  cales,  as  properly  expreflld 
in  their  own  lang-uafre  as  it  was  written  in  Enplilh. 

XXXIII.  J  Needte  Alphabet, 
To  write  with  a  needle  and  thread,  white,  or  anv  colour 
upon  white,  or  any  other  colour,  fo  that  one  lliteh  fhall  fig- 
nificantlv  fnow  anv  letter,  and  as  readily  and  as  eafily  fhuw 
the  one  letter  as  the  other,  and  fit  for  any  language. 
XXXIV.  A  knotted  String  /flpbahet. 
To  write  by  a  knotted  filk  firing,  fo  that  every  knot  fliall 
fignify  anv  letter  with  comma,  lull  point,  or  inlerrogatioti, 
and  as  legible  as  with  pen  and  ink  upon  white  paper, 
XXXV.    A  Fringe  Ahphahft. 
The  like  by  the  fringe  of  gloves. 

;    XXyi\n.  A  Bracelet  Alphabet. 
Bv  ftringing;  of  bracelet*. 
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XXXVII.  A  Pinched  Glove  AlphuleL 
By  pincked  gloves. 

XXXVIir.  A  sieve  Alphahet. 
By  holes  in  the  bottom  of  a  fieve. 

XXXIX.  A  hanlhorn  Alphahet. 
By  a  lattin  or  plate  lanthoru. 
XL.  An  Alphahet  by  the  Sinell — XLI.  Tafte — XLH.  Touch. 
By  the  fmell — by  the  talle — by  the  touch. — By  thefe  three 
fenfes  as  perfe6lly,  dillinctly,  and  unconfufedlv,  yea,  as  rea- 
dily, as  by  the  fight. 

XLIII.  A  f'^ariation  of  all  and  each  of  thefe. 
How  to  vary  each  of  thefe,  fo  that  ten  thoufand  may 
know  them,  and  yet  keep  the  underftanding  part  from  any 
but  their  correfpondent. 

XLIV.  A  Key-pifiol. 
To  make  a  key  of  a  chamber  door,  which  to  yonr  ficrht  hath 
its  wards  and  rofe-pipe,  but  paper- thick,  and  yet  at  pleafure, 
in  a  minute  of  an  hour,  ihall  become  a  perfect  piftol,  capable 
to  fhoot  tlirough  a  breaft-plate,  commonly  of  carabine-proof, 
with  prime,  powder,  and  firelock,  undifcoverable  in  a  Ilran- 
ger's  hand. 

XLV.  A  viojl  conceited  Tinder-hox. 

How  to  light  a  fire  and  a  candle  at  what  hour  of  the  night 
one  awaketh,  without  rifing  or  putting  one's  hand  out  of  the 
bed.  And  the  fame  thing  becomes  a  ferviceable  piftol  at 
pleafure;  yet  by  a  ftranger,  not  knowing  the  fecret,  feemetli 
but  a  dextrous  tinder-box. 

XLVL  An  artificial  Bird. 
How  to  make  an  artificial  bird  to  fly  which  way  and  as 
long  as  one  pleaieth,    by  or  againft:  the  wind,  fometimes 
chirping,  other  times  hovering,  ftill   tending  the  way  it  is 
defigned  for. 

XLVII.  An  Hour  Watcr-hall. 

To  make  a  ball  of  any  metal,  which  thrown  into  a  pool  or 
pall  of  water  fhall  prefently  rife  from  the  bottom,  and  con- 
llantly  {how,  by  the  fuperficies  of  the  water,  the  hour  of  the 
day  or  night,  never  rifing  more  out  of  the  water  than  juft  to 
the  minute  it  flioweth  of  each  quarter  of  the  hour;  and  if  by 
force  kept  under  water,  vet  the  time  is  not  loft:,  but  recovered 
as  foon  as  it  is  permitted  to  rife  to  the  fuperficies  of  the  water, 
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XLVIII.  A  fcrewed  A/cent  of  Sla'irs. 
A  fcrewcd  afcent,  inllead  of  ftairs,  with  fit  landing  places 
to  the  beft  chambers  of  each  ftorv,  wiih  back  Hairs  within 
the  noell  of  it,  convenient  for  fervants  to  pafs  up  and  down  to 
the  inward  rooms  of  them  unfeeii  and  private. 

XLIX.  J  Tobacco- t07igs  Engine. 
A  portable  engine,  in  May  of  a  tobacco-tongs,  whereby  a 
man  niav  get  over  a  wall,  or  get  up  again  being  come  down^ 
finding  the  coafl:  proving  unfecure  unto  him. 

L.   J  Pocket  iMclder. 
A  complete  light  ])ortable  ladder,  which  talccn  out  of  one's 
pocket,  may  be  by  himfelf  lailtncd  an  liundred  iootiiigh  to 
get  up  by  irom  the  ground. 

LT,   A  Rrilc  of  GraJation. 
A  rule  of  gradation,  which  v^ith  eafe  and  method  reduceth 
all  tiling-;  to  a  private  correfpondcnce,  moil  ufeful  for  iecret 

LII.  A  mj.' ft  tea  I  Jangling  of  Bells. 
How  to  fignify  words  and  a  perfect  difcourfe  by  jangling 
«f  bells  of  any  paritli  church,  or  by  any  mufical  inilrument 
within  hearing,  in  a  feeming  way  of  tuning  it;  or  of  an  un- 
ikilful  beginner. 

LII  I.  An  Holloiving  of  In  Wat  er-f crew. 
A  way  how  to  make  hollow  and  cover  a  water-fcrew  a?  big 
and  as  long  as  one  pleafeth,  in  an  eafy  and  cheap  way. 

LIV.  A  tranfparent  IValer-fcreii'. 
How  to  make  a  water- fcrew  tiglit  and  yet  tranfparent,  and 
free  from  breaking;  but  lb  clear,   that  o]:ie  may  palpably  fee 
the  water,  or  any  'heavy  thing,  lunv  and  why  it  is  mounted 
by  turning;. 

LW  A  douhlc  Jf'ater-fcreiL'. 

A  double  water-fcuv^',  the  imicrmoft  to  moiml  the  water, 
and  the  outermod  for  it  to  defcend  more  in  number  of 
threads,  and  confeqnentlv  in  quantity  of  water,  though  much 
iliortcr  than  the  innermoft  fcrew  by  which  the  water  afcend- 
eth  ;  a  molt  extraordinary  help  for  the  turnino;  of  the  fcrew 
to  niake  the  water  rife. 

LVI.  An  advantageous  Change  cf  Centres. 

To  provide  and  make  that  all  the  weights  of  the  defcending 
lide  of  a  wheel  fliall  be  perpetually  farther  from  the  centre, 
than  thofe  of  the  mounting  fide,  and  yet  equal  in  number 
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and  heft  to  the  one  fide  a?  the  other.  A  moft  incredible 
thing,  ifnotfeen,  but  tried  before  the  late  king  (ot'blcfled 
nieniorv)  in  the  Tower,  by  my  dirc6lions,  two  extraordinary 
ambad'adors  accompanying  his  majefty,  and  the  duke  of 
Richmond  and  duke  Hamilton,  with  moft  of  the  court,  at- 
tending him.  The  wheel  was  fourteen  foot  over,  and  forty 
weights  of  tiftv  pounds  apiece.  Sir  William  Balfour,  thea 
lieutenant  of  the  Tower,  can  jurtify  it,  with  feveral  others. 
They  all  faw,  that  no  fooner  thefe  great  weights  pafTed  the 
diameter-line  of  the  lower  fide,  but  they  hung  a  foot  further 
from  the  centre,  nor  no  fooner  pafTed  the  diameter-line  of 
the  upper  fide,  but  thev  hung  a  foot  nearer.  Be  pleafed  to 
judge  the  confequencc. 

LVII.  A  conjlant  IVater-jioiving  and  ebbing  Motion. 
An  ebbing  and  flowing  water- work  in  two  vefTels,  into 
either  of  which,  the  water  flanding  at  a  level,  if  a  globe  be 
call  in,  inftead  of  rifing  it  prefentlv  ebbetli,  and  fo  remaineth 
until  alike  globe  be  cafl  into  the  other  vefTel ;  which  the 
water  is  no  fooner  fenfible  of,  but  that  vefl'el  presently  ebbeth, 
and  the  other  fioweth,  and  fo  continueth  ebbing  and  flowing 
until  one  or  both  of  the  globes  be  taken  out,  working  fome 
little  effeft  befides  its  own  motion,  without  the  help  of  any 
man  within  fight  or  hearing;  but  if  either  of  the  globes  be 
taken  out,  with  ever  fo  fwift  or  eafy  a  tiiotion,  at  the  very 
inftant  the  ebbintr  and  flowing  ccal'eth ;  for  if  during  the 
ebbing  you  take  out  the  globe,  the  water  of  that  velTel  pre- 
fently  returneth  to  flow,  and  never  ebbeth  after,  until  the 
globe  be  returned  into  it,  and  then  the  motion  beginneth  as 
before. 

LVII  I.   j^n  oft  en- difch  urging  Pifol. 

How  to  make  a  piflolto  difcharge  a  dozen  times  with  one 
loading,  and  without  fo  much  as  once  new  priming  requi- 
fite,  or  to  change  it  out  of  one  hand  into  the  other,  or  flop 
one's  horfe. 

LIX.  An  efpecial  JVay  for  Carabines. 
Another  way  as  faft  and  effectual,  but  more  proper  for  ca- 
rabines. 

LX.  J  Tlafk- charger. 

A  way  with  a  flafk  appropriated  unto  it,  which  will  furnifh 
either  piftol  or  carabine  with  a  dozen  charges  in  three  mi- 
nutes time,  to  do  the  whole  execution  of  a  dozen  fliots,  as 
Coon  as  one  pleafeth,  proportionably. 

LXI.  A  Way  for  Mujkets. 
A  third  way,  and  particular  for  mufkets,  without  taking 
D  2  them 
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them  from  their  refts  to  charge  or  prime,  to  a  like  execution^ 
and  as  fait  as  the  flali:,  the  mulket  containing  but  one  charge 
>ut  a  time. 

LXII.   J  Way  for  a  Harquchufs — a  Crocli, 
A  way  for  a  harquebufs,  a  crock,  or  fliip-mufkct,  fix  upon 
a  carriage,  fliooting  with  fuch  expedition,  as  without  danger 
one  may  charge,  level,  and  difcharge  them  fixty  times  in  a 
minute  of  an  hour,  two  or  three  together. 

LXIII.   For  Sakers  and  Minjions. 
A  fixth  way,  mod  excellent  for  fakers,  diflering  from  the 
other,  yet  as  fwlft. 

LXIV.  For  the  h'l^fgcfl  Cannon. 
A  feventh,  tried  and  ajTiiroved  before  the  late  king  (of  ever 
blefled  memory)  and  an  hundred  lords  and  commons,  in  a 
•cannon  of  eight  inches  half  quarter,  to  flioot  bullets  of  64lbs. 
weio^ht,  and  1^4  lbs.  of  powder,  twenty  times  in  fix  mi- 
nutes ;  fo  clear  from  clanger,  that  after  all  were  difcharged, 
a  pound  of  butter  did  not  melt  being  laid  upon  the  cannon- 
breech,  nor  the  green  oil  difcoloured  that  was  firft  anointed 
and  ufed  between  the  barrel  thereof  and  the  engine,  having 
never  in  it,  nor  within  fix  foot,  but  one  charge  at  a  time. 

LXV.  For  a  whole  Side  of  Ship  Mu^fkets. 
'^^'A  way  that  one  man  in  the  cabin  may  govern  the  whole 
fide  of  fliip-mu(kets>  to  the  number  (if  need  require)  of  2  or 
5"ooo  (hots. 

LXVI.   For  guarding  feveral  Advenues  to  a  Tozun. 
A  way  that  again fi:  feveral  advenues  to  a  fort  or  caftle,  one 
man  may  charge  fifty  cannons  playing,  and  (topping  when 
he  pleafeth,  though  out  of  fight  of  the  cannon. 

LXVII.  For  Mufketoons  on  HorfehacL 
A  rare  way  likewife  for  mufketoons  faflened  to  the  pommel 
of  the  faddle,  fo  that  a  common  trooper  cannot  mifs  to  charge 
them  with  twenty  or  thirty  bullets  at  a  time,  even  in  full  career, 
"When  firll  T  gave  my  thoughts  to  make  guns  (hoot  often, 
I  thought  there  had  been  but  one  ortly  exquifite  way  inventi- 
ble,  yet  by  feveral  trials,  and  much  charge,  I  have  perfetlly 
tried  all  thefe." 

LXVI II.  A  Fire  Water-work. 
An  admirable  and  mod  forcible  way  to  drive  up  water  by 
fire,  not  by  drawing  or  fucking  it  upwards,  for  that  mufl:  be 
as  the  philofopher  calleth  it,  intra  fpha-r am  adivitatis,  which 
is  but  at  fuch  a  diftance.  But  this  way  hath  no  bounder,  if 
•»he  velTels  be  firong  enough]  for  1  have  takeu  apiece  of  a 

whole 
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iviioPe  cannon,  whereof  the  end  was  burft,  and  filled  it  three 
quarters  full  of  water,  topping  and  I'crewing  up  the  broken 
end.;  as  alfo  the  touch-hole;  and  making  a  conilant  fire 
under  it,  within  24  hours  it  burft  and  made  a  great  crack : 
fo  that  having  a  way  to  make  my  veiTels  fo  that  they,  arc 
llrengthened  by  the  force  within  them,  and  the  one  to  fill 
after  the  other.  T  have  feen  the  water  run  lilce  a  confiant 
fountain- ftrcani  forty  foot  high;  one  vefTel  of  water  rarefied 
'by  fire,  driveth  up  forty  of  cold  water.  And  a  man  that  tends 
the  work  is  but  to  turn  two  cocks,  that  one  vefiel  of  water 
being  confumed,  another  begins  to  force  and  refill  with  cold 
water,  and  fo  fuccefiively,  the  fire  being  tended  and  kept 
conftant,  which  the  felf-fame  perfon  may  likewife  abun- 
dantly pei-form  in  the  interim  between  the  neceffity  of  turn- 
ing the  faid  cocks. 

LXIX,  A  triangle  Key. 
A  way  how  a  little  triangle  fcrewed  key^  not  weighing  a 
{lulling,  fliall  be  capable  and  ftrong  enough  to  bolt  and  un- 
bolt round  about  a  <^reat  cheft  an  hundred  bolts  through  fitly 
ftaples,  two  in  each,  with  a  direcl  contrary  motion,  and  as 
many  more  from  both  fides  and  ends,  and  at  the  felt-fame 
time  fliall  faften  it  to  the  place  beyond  a  man's  natural 
ilr.ength  to  take  it  away;  and  in  one  and  the  fame  turn  both 
lockelh  and  opcneth  it. 

LXX,  A  Rofe  Key. 
A  key  with   a  rofe-turning  pipe,  and   two  rofes  pierced 
through  endwife  the  bit  thereof,  with  feveral   handfomely- 
contrived  wards,  which  may  likewife  do  ihe  fame  etfecls.    ^. 

LXXI.  A  fqiiare  Key  iv'ilh  a  turning  Scretc. 
A  key  perfeftly  fquare,   with  a  fcrew  turning  within   it. 
and  more  conceited  than  any  of  the  reft,  and  no  heavier 
than  the  triangle  fcrewed  key,  and  doth  the  fame  etfefts. 

LXXII.   An  Efcocheon  for  all  Lochs. 
An  cfcocheon  to  be  placed  before  any  of  thefe  locks  with 
thefe  properties. 

1.  The  owner  (though  a  woman)  may  with   her  delicate" 
hand  varv  the  ways  of  coming  to  open  the  lock  ten  millions 
of  times,  bevond  the  knowledge  of  the  fmith  that  made  it,  or 
of  me  who  invented  it. 

2.  -If  a  ftranger  openeth  it,  it  fet'eth  an  alarm  a-going, 
which  the  ftranger  cannot  (lop  from  running  out;  an  J  bc- 
fides,  though  none  fliould  be  within  hearing,  yet  it  catcheth 
his  hand,  as  a  trap  doth  a  fox'.;  and  though  far  from  maim- 
ing him,  vet  it  leavelh  fuch  a  mark  behmd  it,  as  v.'ili  dif- 
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cover  him  if  fufpefted;  the  efcocheon  or  lock  plainly  fhow- 
ing  what  monies  he  hath  taken  out  of  the  box  to  a  farthing, 
and  how  many  times  opened  fince  the  owner  had  been  in  it. 

LXaIII.  a  tranfmittible  Gallery. 
A  tranfmittible  gallery   over  any   ditch    or  breach   in  a 
town-wall,  with  a  blind  and  parapet  cannon  proof. 

LXXIV.  J  conceited  Door, 
A  door  whereof  the  turning  of  a  key,  with  the  help  and 
motion  of  the  handle,   makes  the  hinges  to  be  of  either  fide, 
and  to  open  cither  inward  or  outward,  as  one  is  to  enter  or 
to  go  out,  or  to  open  in  half. 

LXXV.  yi  Difcourfe  woven  in  Tape  or  Ribbon. 
How  a  tape  or  ribbon-weaver  may  fet  down  a  whole  dif- 
courfe without  knowing  a  letter,  or  interweaving  any  thing 
fulpicious  of  other  fecret  than  a  new  fafhioned  ribbon. 

LXXVI.  To  ivrite  in  the  Dark. 
How  to  write  in  the  dark  as  ftraight  as  by  day  or  candle- 
light. 

LXXVn.  AJljingMan, 

How  to  make  a  man  to  fly ;  which  I  have  tried  with  k 
little  boy  of  ten  years  old  in  a  barn,  from  one  end  to  the 
other,  on  an  hay- mow. 

LXXYIII.  J  confinuallj'  going  Watch. 
A  watch  to  go  conftantly,  and  yet  needs  no  other  wind- 
ing from  the  firft  fetting  on  the  cord  or  chain,  milefs  it  be 
broken,  requiring  no  other  care  from  one  than  to  be  now 
and  then  confulted  with,  concerning  the  hour  of  the  day  or 
night ;  and  if  it  be  laid  by  a  week  together,  it  will  not  err 
much,  but  the  oftencr  looked  upon,  the  more  exa6t  it  (lioweth 
the  time  of  the  dav  or  niglit. 

LXXIX.  A  total  Locking  of  Cabinet  Boxes. 
A  way  to  lock  all  the  boxes  of  a  cabinet  (though  never  fo 
many)  at  one  time  which  were  by  particular  keys  appropri- 
ated to  each  lock  opened  fevcrally,  and  independent  the  one 
of  the  other,  as  much  as  conccrneth  the  opening  of  them, 
and  by  thefe  means  cannot  be  left  opened  unawares. 

LXXX.  Light  Pyid  Barrels. 
How  to  make  a   piftol  barrel   no  thicker  than  a  Shilling, 
and  yet  able  to  endure  a  mufket  proof  of  powder  and  bullet. 

LXXXI.  A  Covib-conveyance  for  Letters. 
A  comb-conveyance  carrying  of  letters  without  fufpicion, 
4  the 
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the  head  being  opened  with  a  necdlc-lcrcvv  drawing  a  fpring 
towards  them ;  the  comb  being  made  but  after  an  ufual 
tbrni  carried  in  one's  pocket. 

LXXXII.  A  Knife,  Spoon,  or  Fork  Conveyance. 
A  knife,   fpoon,  or  fork,  in  an  ufual  portable  cafe,  may 
have  the  like  conveyances  in  their  handles. 

LXXX  III.   JR  f'ping  Mill. 
A  rafping-mill  for  hartfhorn,  whereby  a  child  may  do  the 
work  of  half  a  dozen  men,  commonly  taken  up  with  that 
work. 

LXXXIV.  An  Arilhmetical  Injlrument. 

An  inflrumer)l  whcrebv  perfons  ignorant  in  arithmetic 
may  perfeAly  obferve  numerations  and  fubllractions  ot  all 
funis  and  fra61ions. 

LXXXV.  An  untootbfome  Vcar. 

A  little  ball,  made  in  the  fliape  of  plum  or  pear,  being 
dextronfly  conveyed  or  forced  into  a  body's  mouth,  fliall 
prefently  flioot  forth  fuch  and  fo  many  b^lts  of  each  fide  and 
at  both  ends,  as  without  the  owner's  key  can  neither  be 
opened  or  filed  off,  being  made  of  tempered  lleel,  and  as 
fcifetSlually  locked  as  an  iron  chclh 

LXXXVI.  An  imprifoning  Chair. 

A  chair  made  a-la-mode.,  and  yet  a  llranger  being  per- 
fuaded  to  fit  down  in  it,  fhall  have  immediately  his  arms  and 
thighs  locked  up  beyond  his  own  power  to  loofen  them. 
LXXXVI  I.  A  Candle-mold. 

A  brafs  mold  to  call:  candles,  in  which  a  man  may  make 
500  dozen  in  a  day,  and  add  an  ingredient  to  the  tallow 
which  will  make  it  cheaper,  and  yet  fo  that  the  candles  fhall 
look  whiter  and  laft  longer. 

LXXXVI  1 1.   A  Brazen  Head. 

How  to  make  a  brazen  or  ftone  head  in  the  midft  of  a 
(vreat  field  or  garden,  fo  artificial  and  natural,  that  though  a 
man  fpeak  never  fo  foftly,  and  even  whifpers  into  the  ear 
thereof,  rl  will  prefently  open  its  mouth,  and  refolve  the 
queltion  in  French,  Latin,  Welfti,  Irifili,  or  Engiifh,  in  good 
terms  uttering  it  out  of  his  mouth,  and  then  fliut  it  until  the 
next  queftion  be  aflced. 

LXXXIX,    Primero  Gloves. 

White  filk  knotted  in  the  fingers  of  a  pair  of  white  gloves, 
and  fo  contrived  without  fufpition,  that  playing  at  primero 
at  cards,  one  may,  without  clogging  his  memory,  keep  reck- 
oning of  all  fixes,  fevens,  and  aces,  which  he  hath  difcarded. 
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XC.  yl  Dicing  Box. 
A  mofl;  dexterous  dicing  box,  with  holes  tranfparent,  after 
the  ufual  falhion,  with  a  device  \'o  dexterous,  that  with  a 
knock  of  it  againft  the  table,  the  four  good  dice  are  faftened, 
and  it  loofeneth  four  falfe  dice  made  fit  for  his  purpofe. 
XCI.  An  artificial  Ring-h'orfe. 
An  artificial  horfe,  with  faddle  and  caparifons  fit  for  run- 
ning at  the  ring,  on  which  a  man  being  mounted,  with  his 
lance  in  his  hand,  he  can  at  plcafure  make  him  ftart,  and 
fvviftly  to  run   his  career,  ufing  the  decent  podure  with  b.on 
grace,  may  take   the   ring  as  handfomely,  and   running  as 
iwiftly,  as  if  he  rode  upon  a  barbe. 

XCII.   A  Gravel  Engine. 
A  fcrew  made  like  a  water-fcrew,  but  the  bottom  made  of 
iron  plate  fpadewife,  which  at  the  fide  of  a  boat  emptieth  the 
mud  of  a  pond,  or  raifeth  gravel. 

XCTII.  A  Ship-rai/ing  Engine. 
An  engine  whereby  one  man  may  take  out  of  the  water  a 
fhip  of  500  tons,  fo  that  it  may  be  caulked,   trimmed,   and 
repaired,   without  need  of  the  ufual  way  of  ftocks,  and  as 
eafily  let  it  down  again. 

XCIV.  A  Pockei  Engine  to  open  any  Door. 
A  little  engine,  portable  in  one's  pocket,  which  placed  to 
any  door,  without  any  noife  but  one  cracky  openeth  any  door 
or  gate. 

XCV.  A  double  Crojs-how. 

A  double  crofs-bow,  neat,  handfome,  and  ftrong,  to  flioot 
two  arrows,  cither  together  or  one  after  the  other,  fo  imme- 
diately that  a  deer  cannot  run  two  Iteps  but,  if  he  mifs  of  one 
arrow,  he  may  be  reached  with  the  other,  whether  the  deer 
run  forward,  fidevvard,  or  ftart  backward. 

XCVI.  A  Way  for  Sea  Banks. 
A  way  to  make  a  fea  bank  fo  firm  and  geometrically  fi.rong, 
fo  that  a  dream  can  have  no  power  over  it;  excellent  likewife 
to  fave  the  pillar  of  a  bridge,  being  far  cheaper  and  itronger 
than  flone-walls. 

XCVIT.  A  perfpedive  Inflrnmcnt. 
An  inllrument  whereby  an  ignorant  perfon  may  take  any 
thing  in  perfpe6tive,  as  jufi:ly  and  more  than  the  fkilfullell 
painter  can  do  by  his  eye. 

XCVIII.  A  femi-onniipotent  Engine. 
An  engine  fo  contrived,  that  working  the  primwn  mohile 
forward  or  backv.ard^    upward  or  downward,  circularly  or 

cornerwife. 
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eornerwife,  to  and  fro^  llraight,  upright  or  downright,  yet 
the  pretended  operation  continueth,  and  advanceth  none  or- 
the  motions  above  mentioned,  hindering,  much  lefs  flopping 
the  other;  but  unanimoufly,  and  with  harmony,  Agreeing, 
they  all  augment  and  contribute  ftrength  unto  the  intended 
work  and  operation  :  and  therefore  I  call  this  a  femi-omni- 
fotent  engine^  and  do  intend  that  a  model  thereof  be  buried 
with  me. 

XCIX.    A  mofi  admiraUe  Way  to  ra'ife  Weights. 
How  to  make  one  pound  weight  to  raife  an  hundred  as 
high  as  one  pound  falleth,   and  yet  the  hundred  pound  de- 
fcending,   doth  what  nothing  lefs  than  one  hundred  pounds 
can  effed:. 

C.    A  JIupendous  Watcr-zuork. 

Upon  fo  potent  a  help  as  thefe  two  laft-mentioned  inven-^ 
tions,  a  water-work  is,  by  many  years  experience  and  la- 
bour, fo  advantageoufly  by  me  contrived,  that  a  child's  force 
bringeth  up,  an  hundred  foot  high,  an  incredible  quantity  of 
water,  even  two  foot  diameter,  fo  naturally,  that  the  work 
will  not  be  heard  even  into  the  next  room  ;  and  with  fo  great 
eafe  and  geometrical  fymmetry,  that  though  it  work  day  and 
night  from  one  end  of  the  year  to  the  other,  it  will  not  re- 
quire forty  fliillinp's  reparation  to  the  whole  engine,  nor 
hinder  one's  day-work,  and  I  may  boldly  call  it  the  moft 
ftupendous  work  in  the  whole  world  :  not  only  with  little 
charge  to  drain  all  forts  of  mines,  and  furniih  cities  with 
water,  though  never  fo  high  feated,  as  well  to  keep  them 
fweet,  running  through  feveral  ftrects,  and  fo  performing  the 
work  of  fcavingers,  as  well  as  furniihing  the  inhabitants  with 
fufficient  water  for  their  private  occalions;  but  likewife  fup- 
plying  rivers  with  fufficient  to  maintain  and  make  them 
portable  from  town  to  town,  and  for  the  bettering  of  lands 
all  the  way  it  runs  ;  with  many  more  advantageous  and  yet 
greater  efiecls  of  profit,  admiration,  and  conlequence.  So 
that  defervedly  I  deem  this  invention  to  crown  my  labours, 
to  reward  my  expenfes,  and  make  my  thoughts  acquiefce  in 
way  of  further  inventions  :  this  making  up  the  whole  cen- 
tury, and  preventing  any  further  trouble  to  the  reader  for 
the  prefent,  meaning  to  leave  to  pofterity  a  book,  wherein 
under  each  of  thtfe  heads  the  means  to  put  in  execution  and ' 
vifible  trial  all  and  every  of  thefe  inventions,  with  the  {l)ape 
and  form  of  all  things  belonging  to  them,  fliall  be  printed 
by  brafs  plates. 

In  bonum  publicum,  et  majorem  Dei  glor-am. 

xir.  Ob. 
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XI  r.  Ohfervatlons  on  the  Magnetic  Property  of  Cobalt  and 
NickeL  EixtraBed  from  a  Memoir  read  in  the  French 
Natmtal  injlitute  ^y  B.  G.  Sage,  Dlrcdor  of  the  firjl 
School  of  Mines  *. 


.AVTNG  refolved  to  repeat  the  experiments  by  which 
Klaproth,  Taflaert,  and  Haiiy  determined  that  cobalt  and 
nickel  are  fLrfceptible  of  acquiring  magnetic  properties,  I  pro- 
ceeded to  refine  thefe  femi-meiallic  fubltances  by  means 
which  I  fliall  here  defcribe,  and  by  which  I  extratled  from 
cobalt  the  arfenic,  iron,  biiinuth,  and  lilver}  fubftances  with 
which  it  is  ahnoO;  always  combined. 

Having  difengaged  the  arft-nic,  by  torrefac-lion,  from  co- 
balt ore  of  a  whitifli  gray  colour,  I  mixed  pounded  charcoal 
with  the  oxide  or  browniHi  calx  which  remained  in  the  te(t. 
1  then  torrefied  it  a  lecond  time,  in  order  to  difeno;ao;e  the 
arfenical  acid. 

I  then  mixed  this  oxide  of  cobalt  with  two  parts  of  vitreous 
flux  t  and  a  little  pulveriztd  charcoal.  I  fufcd  this  mixture, 
and  obtained  a  button  of  cobalt,  which  I  again  fulcd  with 
borax  :  after  thefe  two  fufions  the  cobalt  exhibited  a  homo- 
geneous grain,  though  It  contained  iron,  bifmuth  J,  and  par- 
ticularly filver,  in  the  ratio  of  nearly  a  fourth. 

I  pulverized  this  cobalt,  and,  having  mixed  it  with  an 
equal  part  of  lal-ammoniac,  fubjcfted  it  to  diftiliation ; 
cauftic  volatile  alkali  was  difengaged,  and  there  was  after- 
wards fublimed  in  the  neck  of  the  retort  fal-ammoniac  co- 
loured yellow  by  a  little  iron.  The  next  fublimated  portion 
had  a  pale  green  tint,  a  cblour  which  arofe  from  the  cobalt. 
The  retort  having  been  kept  in  a  red  heat  for  an  hour,  fait 
or  muriate  of  bifmuth  was  fublimated  in  white  foliaceous 
cryltals.  This  fait,  when  put  into  dillilled  water,  was  de- 
compofed,  and  rendered  it  milky. 

I  mixed  the  muriate  of  cobalt  w-hich  remained  in  the 
retort  with  fal-ammoniac,  and  ))roceeded  to  diltillation  :  the 
fal-ammoniac,  which  was  fublimated,  contained  neither  iron 
xior  muriate  of  bifmuth,  and  was  coloured  of  a  delicate  green 
by  a  little  cobalt, 

I  fufea  the  fait  or  muriate  of  cobalt  which  remained  in  the 
retort  with  equal  parts  of  black  flux  and  a  fiftieth  of  pul- 
verized charcoal :    in  this  alkaline  flux  I  found   the  cobalt 

*  From  the  Jourmd  df  Phyfique,  Floreal,  an.  lo. 
f  Conipofed  of  equal  pares  of  \vhitc  glifs  and  fixed  alkali. 
%   If  this  metal  be  in  the,  ratio  of  a  third,  it  difFufes  itfelf  around  the 
button  cf  cobiilr,  and  inclofes  it  as  if  it  were  let  in  it. 

and 
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and  filver  in  contai5l  with  each  other,  but  without  adhe- 
(ion*. 

It  was  this  purilled  cobalt  which  I  employed  to  difcover 
whether  it  was  fuiceptible  of  acquiring  pohirity  by  the  mag- 
net;  and  to  afcertain  it  fullv,  1  begged  our  colleague  Cou- 
lomb, who  is  fo  fVinnhar  with  thel'e  experiments,  to  have 
the  goodnefs  to  afliil  me.  I  carried  to  him  the  ingots  of 
purified  cobalt  and  nickel,  which  he  endeavoured  to  mag- 
netize ;  but,  as  they  did  not  indicate  any  magnetic  properly 
in  a  fatiifa6tory  manner,  he  delired  me  to  tufe  them  into 
thin  plates,  which  I  accordingly  did.  They  were  then  ealily 
magnetized,  and,  being  fui'pended  merely  by  a  fiik  thread, 
indicated  the  poles  in  a  perfect  manner.  Thefe  fatls  prove 
that  thefe  two  femi-metallic  fubltanees  have,  as  well  as  iron, 
the  faculty  of  retaining  the  magnetic  fluid  introduced  into 
their  pores. 


XITI.  Experiments  a7id  Ohferval'ions  on  the  Heat  and  Cold 
produced  hy  the  r,i€chanical  Condenjat'ion  and  Rarefa5ilon 
of  Air.     Bj  John  DALxoNf. 


I 


F  a  thermometer  be  inelofed  in  a  receiver  and  the  air 
fuddcnly  condenfed,  the  thermometer  rifes  a  few  degrees 
above  the  temperature  of  the  atmofphere;  and  if  the  air  be 
exhaufted  from  a  receiver  inclofing  a  thermometer,  the  mer- 
cury links  a  few  degrees  immediately ;  but  in  both  cafes  after 
fome  time  it  relumes  its  former  liation.  Thefe  ta6^s  are  well 
known  to  philofophers  of  the  prefent  age,  but  they  do  not  all 
agree  in  the  explanation  of  them.  Thinking  the  fubjeft 
worthy  of  elucidation,  I  was  induced  to  inilitute  a  feries  of 
experiments  for  the  purpofe,  which  1  apprehend  have  led  to  a 
clear  demonfl  ration  of  the  caufe  of  the  phcenomena,  and  more- 
over make  the  facts  themfelves  appear  in  a  fomewhat  ditl'erent 
point  of  view  from  what  they  are  feen  in  at  the  firft  moment. 

One  circumQance  is  very  remarkable,  that  whether  the 
mercury  rifes  or  falls  in  thefe  inltances,  it  is  done  very  ra- 
pidly; whereas  in  the  open  air,  if  a  thermometer  be  only 
two  or  three  degrees  above  or  below  the  temperature,  it 
moves  very  llowly.  This  feems  to  have  fuogeited  to  every 
one  the  idea  that  the  elafticity  of  the  giafs  bulb  of  the  ther- 
mometer  has  a  principal  Ihare  in  producing  the  effecf,  by 

•  i  purified  the  nickel  from  the  iron  it  contained  by  fub'imation  with 
fjl-ammoni^c,  wnd  reduced  it  by  fufing  it  with  black  flux. 
■f   From  tt;e  Muncbijicr  Menmrs,  vol,  v.  part  2. 
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caufing  the  bulb  to  yield  a  little  to  the  preffure  of  the  air^ 
It  has  however  been  found  upon  trial  that  the  fame  eft'c6ls 
take  place  whether  the  thermometer  is  fealed  or  not.  My 
experiments  accord  with  this,  having  made  a  thermometer 
and  left  it  unfealed  for  the  exprefs  purpofe :  in  all  the  expe- 
riments with  condenfcd  and  rarefied  air,  there  was  no  fenfible 
difference  observed  to  arife  from  the  inequality  of  preflurc  on 
the  external  and  internal  furfaces  of  the  bulbs,  the  fealed  and 
open  thermometers  varying  the  lame  in  kind  and  alfo  in  de- 
gree, except  from  circumftances  to  be  noticed  hereafter. 

It  being  certain  then  that  a  real  change  of  temperature 
takes  place,  it  remained  to  determine  the  quantity  and  man- 
ner of  that  change.  Having  chofen  a  fmall  and  confequently 
lenlible  thermometer,  with  a  feale  of  degrees  fufiiciuntly  large 
to  admit  of  didinguifbing  one-tenth  of  a  degree,  I  proceeded 
to  afcertain  fevcral  facls  experimentally. 

Exp.  I.  Took  a  receiver,  the  capacity  of  which  was  about 
120  cubic  inches,  and  fufpended  the  thermometer  with  its 
clear  bulb  in  the  central  part  of  it  ^  then  letting  the  whole 
acquire  the  temperature  of  the  room,  which  was  without  a 
fire,  I  exhaufted  the  air  and  afterwards  rcfiored  it,  marking 
the  efle(SLS  upon  the  thermometer.  The  medium  of  feveral 
trials  nearly  agreeing  with  each  other  was  as  under: 
The  thermometer  in  the  air  of  the  room  flood  at   -    36°.8 

funk  upon  cxhauftion  to         -         34  .7 

— rofe  when  the  air  was  reftored  to    38  .9 

The  fuddennefs  of  the  fall  and  rife  puzzled  me  moft :  after 
TCi^efting  upon  it  for  fome  time,  I  conjeAured  that  the  real 
change  of  temperature  of  the  air  or  medium  was  much 
o-rcater  than  the  thermometer  indicated,  but  that  the  in- 
equality exifted  only  for  a  few  feconds  of  time,  becaufe  the  re- 
ceiver, &c.  immediately  impart  heat  to,  orabftra6l  it  from,  fo 
fmall  a  quantity  of  air  as  120  cubic  inches,  which  are  only 
equal  to  40  grains  in  weight.  The  phaenomcna  of  the  ther- 
mometer feemed  very  well  to  accord  with  the  fuppofition  of 
great  heat  or  cold  acting  upon  it  for  a  few  feconds  only. 

Exp.  II.  Purfuing  this  idea,  I  imagiiied  that  if  two  ther- 
mometers whofe  bulbs  were  very  vmequal  in  magnitude  werfe 
inclofed  together,  the  fmallcr  bulb  ought  to  give  the  greater 
variation  :  "accordingly  I  inclofed  two,  the  diameters  of  their 
bulbs  being  .35  and  .6^^  of  an  inch  refpeiSlively  5  -and  having 
cxhaaftcd  the  air  and  reftored  it  again  repeatedly  in  fuccei- 
fion,  and  found  a  mean  of  the  variations,  that  of  the  fmall 
bulb  was  2^.8,  and  that  of  the  large,  2". 2.   . 

Exp.  III.  Repeated  the  exhaultion  with  the  fmall  ther.- 
mometer  inclofed   in  three  different  circumftances  fucccf- 
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fivtly:  ift,  with  the  bulb  in  the  centre  of  the  receiver; 
2cl,  with  the  bulb  refting  on  the  wet  leather  of  the  pltite  j 
antl_,  3cl,  with  the  bulb  retting  againit  the  lide  of  the  receiver. 

id  cafe;  reduced  by  exhaulliou 

ad  cafe  - 

3d  cafe  -  -  -         - 

iltcaiej  raifed  by  reftoring  the  air     - 

jd  cafe  -  -  -         - 

3d  cafe  -  -  -         - 

Exp.  IV.  Inclofed  a  wine  glafs  with  about  a  cubic  incli 
of  water  in  it,  containing  the  bulb  of  a  thermometer,  in  a 
receiver;  and,  exhaufting  the  air,  the  thermometer  funk  half 
a  degree  Inddcnlv,  and  then  continued  iiationary;  upon  re- 
iloring  the  air,  it  fuddenly  rofe  half  a  degree. 

All  theie  experiments  contirmed  my  conje6lure  of  a  much 
greater  decree  of  heat  and  cold  beino-  produced  in  thefe  cafes 
than  the  thermometer  pomts  out,  but  that  Us  coiitmuance  is 
fo  (hort  as  not  to  effe6l  a  material  change  in  the  temperature 
of  the  mercurv.  The  following  experiments  were  made  to 
afcertiiin  what  may  be  the  real  degree  of  heat  and  cold  ge- 
nerated in  thofe  operations. 

Exp.  V.  The  fame  receiver  and  fmall  thermometer  as 
above  being  ufed,  I  found  the  exhauftion  was  efFe<Sted  by 
working  the  pump  one  minute.  The  thermometer  funk 
nearly  3°  in  the  firit  half  minute,  and  the  remainder,  a  few 
tenths  of  a  degree,  in  the  latter  half  minute.  The  operation 
being  flopped,  and  things  remaining  m  the  fame  ftatc.  it 
required  fome  minutes  of  time  before  the  thermometer  re- 
covered one  degree  of  the  heat  loft.  Upon  opening  the  cock, 
the  receiver  filled  with  air  in  five  feconds,  and  the  greateft 
velocity  of  the  rifing  mercury  was  about  the  end  of  that  time. 
The  rifing  continued  for  30  or  40  feconds  from  its  com- 
mencement, but  3-4tl)s  of  the  efiect  were  produced  in  the 
firft  ten  feconds.  The  greateit  velocity  of  the  rifing  mercury- 
is  1°  in  3  r  feconds.  After  the  thermometer  had  attained  its 
lUmoft  height,  it  began  to  fall  again  at  the  rate  of  Voth  of  a  . 
degree  in  a  minute. 

Exp.  VI.  Took  the  fame  thermometer  and  heated  it  to 
50°  above  the  temperature  of  the  air;  then  let  it  be  cooled 
by  the  medium  of  air,  and  it  began  to  fall  at  the  r^te  of  i® 
in  3 '  feconds. 

The  two  lafl  experiments  feem  to  prove  that  when  air  is 
let  in  to  the  receiver  in  the  ordinary  vvay,  an  increaje  of 
temperature  of  ^o^  is  produced  in  th^  mcducni'-jj'ttbin  the  re~ 
cefjer  for  3  \fcc'mds.     This  high  temperature  is  reduced  hi  a. 

fe-M 
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fezu  feeonds^  by  the  receiver  and  furrounding  bodies,  to  their 
own  temperature. 

Exp.  VII.  On  condenfed  Air. — Took  a  large  fpherical  glafs 
receiver,  the  capacity  of  which  was  iomcthing  more  than 
twice  that  of  the  former  (abo\c  one  (jallon),  and  fufpended 
a  thermometer  in  the  centre  of  it,  of  a  larger  bulb  than  that 
before  ufed ;  the  receiver  had  a  brafs  cap  and  ftop-cock 
adapted  to  it :  then  doubled  the  denfily  ot  the  air  within  it 
by  a  condenfer.  The  thermometer  rofc  2"  or  more.  Let  out 
the  air  fuddenly,  and  the  thermometer  immediately  funk  each 
time  from  3'  to  3^.5  ;  at  the  fame  time  an  exceedingly  denfc 
mift  was  produced  in  the  receiver,  which  foon  fabfided. 

Sufpe6ling  that  aqueous  vapour,  which  ah.vavs  exifts  in 
the  atmofphere,  and  is  linble  to  alTume  the  liquid  or  aerial 
form  according  to  circumftaQces,  might  be  the  principal 
agent  in  the  produftion  of  heat  and  cold  bv  condenfation 
and  rarefaction,  I  thought  that  an  increafe  of  it  might  pro- 
duce a  greater  eft'e6t,  and  that  cold  air,  which  contains  lefs 
vapour,  might  have  a  lefs  efleii.  The  reverfe  however  was 
the  fa<ft,  as  appears  by  the  following 

£.v/).  VIII.  and  IX.  In  a  cold  morning  lafl;  winter  when 
the  air  was  clear  and  the  thermometer  without  ftood  at  20", 
I  took  the  receiver  and  condenfer  into  the  open  air,  and  let 
them  Hand  for  15  minutes  to  acquire  its  temperature;  then 
repeatedly  condenfed  the  air  to  a  double  denfity,  and  fuddenly 
liberated  it  again.  On  a  medium  of  five  trials,  the  mcrcurv 
fell  3^.3  on  opening  the  cock.  Tlie  vapour  precipitated 
was  whiter  than  ufual,  and  not  nearly  fo  denfe. 
.  Again,  took  the  receiver  and  condenicr  into  a  dyer's  ftove 
where  the  temperature  was  about  100  ,  and  the  air  abounded 
with  vapour  in  a  tranfparent  ftate  :  after  fome  time,  condenfed 
the  air  and  liberated  it  as  before,  when  on  a  medium  of  five 
trials  tlie  mercurv  funk  only  ^\  and  a  very  copious  mi(t  was 
precipitated,  fo  denle  that  one  could  but  jult  diflinguifli  the 
degree  of  the  thermometer  through  it. 

-  Thefe  experiments  fliow  that  the  greater  the  quantity  of 
vapour  condenfed,  the  lefs  is  the  change  of  temperature;  and 
that  confequently,  if  air  was  entirely  free  from  vapour,  the 
change  of  temperature  would  be  a  maximum.  Indeed  this 
is  clearly  confident  with  the  known  law,  that,  when  vapour 
is  condenfed,  heat  is  given  out.  /•  ny  procefs  to  cool  the 
air  muft  be  retarded  by  the  condenfation  of  part  of  the  vapour 
it  contains.  Suppofe,  for  inftance,  that  a  portion  of  the  at- 
mofphere contained  ^^'^th  of  its  weight  of  aqueous  vapour,  and 
that  |ths  of  this  vapcTur  were  condenfed  by  50^  ofxold;  that 

is. 
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is,  ^4>  th  of  the  whole  clattic  ipafs  was  converted  into  water; 
then  the  heat  given  out  would  be  fufficient  to  raife  the  tem- 
perature of  the  remaining  mafs  of  air  and  vapour  6  or  8  ; 
which  fufficiently  accounts  for  the  fmall  difference  obfervec} 
in  the  refuhs  upon  warm  vapoury  air  and  cold  dry  air.  Hence 
vapour,  far  from  producing  th€  change  of  temperatur<:  in 
queftion,  tends  to  diminifti  the  effe<Sl. 

If  any  doubt  remained  with  me  refpefting  the  r^^;/ change 
of  temperature  that  takes  place  in  the  operations  related  above, 
it  was  completely  removed  by  the  refults  of  the  two  following 
experiments. 

Exp.  X.  Inclofed  a  fmall  graduated  glafs  tube,  of  -\th  of 
an  inch  internal  diameter,  and  ten  inches  long,  with  a  fliort 
column  of  mercury  in  it,  in  the  large  receiver;  the  lube  wa$ 
fealed  at  one  end  and  open  at  the  other,  fo  that  a  portion  of 
air  of  given  capacity  was  confined  by  the  mercurial  column, 
which  was  near  the  open  end  of  the  tube,  and  fubjeft  to  rife 
or  fall  by  any  variation  of  elafticity  of  the  air  on  either  lide, 
being  a  proper  manometer  :  then  doubled  the  denfity  of  the 
air  in  the  receiver,  and,  opening  the  ftop-cock,  the  mercu- 
rial column  foon  ran  up  to  its  former  ftation;  but  inftantly 
turning  the  cock  again,  the  mercurial  column  returned  or 
fell  down  gradually  for  five  or  ten  feconds,  to  the  amount 
of  nearly  —^th  of  the  whole  aerial  column,  and  then  became 
liationary.  Again  opening  the  cock,  a  quantity  of  air  ruflied 
out,  and  the  mercury  reiumed  its  original  ftalion.  Thefe 
eftecls  were  always  the  fame,  on  a  repetition  of  the  experi- 
ment. 

Exf.  XI.  Let  the  mercurial  column  of  the  manometer 
down  by  a  wire  to  ith  of  the  length  of  the  tube  from  the 
fealed  end  ;  then  exhaulted  |ths  ot  the  air  from  the  receiver, 
which  was  feen  by  the  rnercury  rifing  to  the  top  of  the  tube ; ' 
and  upon  opening  the  cock  the  mercury  fell  to  its  former 
Ilation,  but  then  fuddenly  turning  the  cock,  the  mercury 
gradually  rofe,  for  the  fpace  of  five  or  ten  feconds,  to  mort 
than  -'^ith  of  its  origiru^l  height  above  the  fiationary  point, 
and  remained  there  till  the  cock  was  opened;  after  which  it 
refumed  its  proper  ftation. 

■  The  phffinoniena  in,  the  Uvp  laft  experiments  can  be  ex- 
plained only  on  the  following  principle  : — The  air  if;  the  re- 
ceiver and  in  the  manometer  is  fuoject  to  a  like  degree  of 
Tarefa6tion  and  condeniation  in  thofe  experiments,  or  very 
nearly  fo.  When  the  equilibrium  of  heat  in  the  air  is  dif- 
turbed  by  the  operations  of  condenfatioa  and  rarefaction,  it 
is  reftored  in  the  manometer  inftantly  by  reafon  of  the  con- 
tiguity of  the  glafs  to  the  air  j  but  in  the  large  receiver  it  re- 
...  ~  quires 
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quires  a  fenfible  time  of  ten  feconds  or  morfeto  reflore  the 
equilibrium  throughout  the  whole  internal  capacity.  It  is 
this  redoration  that  increafes  or  diminiilies  the  elafticity  of 
the  air  confined  in  the  receiver,  and  thereby  caufes  the  retro- 
gradation  of  the  mercurial  column.  ISow  I  have  found  by 
former  experiments  that  a  change  of  50°  in  temperature  ef- 
fecSts  a  change  of  y<^th  nearly,  in  the  capacity  or  bulk  of  air. 
It  follows  therefore  that  in  the  cafe  of  reftoring  the  equili- 
brium in  condenfed  air,  about  50"  of  cold  is  produced  ;  and 
in  letting  in  air  to  an  exhauited  receiver,  fomething  more 
than  50°  of  heat  is  produced.  The  fmall  difference  feems  to 
arife  from  this,  that  the  condenfation  of  vapour  in  the  former 
cafe  diminifhes  the  effe<5t,'  and  in  the  latter,  if  any  there  be, 
increafes  the  effeiSl,  that  would  arife  from  operating  upon 
purely  dry  air.  '      •■''  - 

The  experiments  and  obfervations  hitherto  related  go  prin- 
cipally to  afcertain  fafts  without  any  reference  to  the  theory 
of  them :  this,  however,  rnay  be  given  in  a  few  words,  and 
is  the  fame  that  is  afcribed  to  Mr.  Lambert  by  Meflrs.  Sauf- 
fure  and  Picfet,  and  by  them  adopted.  He  conceives  that  a 
vacuum  has  its  proper  capacity  for  heat,  the  fame  as  air,  or 
any  other  fubftance ;  and  that  the  capacity  of  a  vacuum  for 
heat  is  lefs  than  that  of  an  equal  volume  of  atmofphevical 
air;  alfo  that  the  denfer  air  is,  the  lefs  is  its  capacity  for 
heat :  upon  thefe  principles  the  phsenomena  are  eafily  refer- 
able to  that  clafs  of  chemical  faiSts  where  heat  and  cold  are 
generated  by  the  mixture  of  two  different  bodies.  If  this 
theory  be  right,  and  I  think  there  is  little  doubt  of  it,  we 
may  hence  be  led  into  a  train  of  experiments,  by  which  the 
abfolute  capacity  of  a  vacuum  for  heat  may  be  determined; 
and  likewife  the  capacities  of  the  different  gafes  for  heat,  by 
a  method  wholly  new :  but  this  mufl  be  left  to  future  invef- 
tigation. 


XIV.    Some  Account  of  Dr.  Olbers,    the  celebrated 
AJlronomer. 

VV  ILLIAM  OLBERS,  M.  D.  and  member  of  dif- 
ferent learned  focieties,  was  born  on  the  nth  of  Octo- 
ber 1758,  at  Arbergen,  a  village  in  the  duchy  of  Bremen, 
where  his  father  was  a  clergyman.  His  father  having  beea 
promoted  to  a  living  in  Bremen  in  1760,  young  Olbers  re- 
ceived his  education  in  that  city;  but  in  177a  he  loft  his 
father,  who,  befides  being  a  man  of  great  general  learning, 
was  a  good  mathematician,  and  had  a  great  attachment  to 
6  aftronomy. 
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aftfonomy.  About  the  fame  period  young  Olbers,  then  in 
his  14th  year,  conceived  at  once  a  great  tafte  for  that  fcience. 
During  an  evening  walk  in  the  month  of  Auguft,  having 
obferved  the  Pleiades  or  feven  ftars,  he  became  very  defirous 
of  knowing  to  what  conftellation  they  belonged.  He  there- 
fore purchafed  fome  charts  and  books,  and  began  to  ftudy 
aftronomy  with  the  greateft  diligence.  He  read  with  the 
utmoft  avidity  every  aftronomical  work  he  was  able  to  pro- 
cure, and  in  a  few  months  made  himfelf  acquainted  with  all 
the  conftellations. 

He,  however,  foon  obferved,  that  without  a  knowledge  of 
the  mathematics  it  would  be  impoffible  for  him  to  be  an 
aftronomer,  or  to  underftand  the  neceffary  operations :  he 
therefore  applied  to  the  mathematics,  and  devoted  all  his 
leifure  time  to  the  ftudy  of  thefe  fciences.  In  the  year  1777, 
when  a  ftudent  of  medicine  at  the  univerfity  of  Gottingen, 
he  had  made  himfelf  mafter  of  every  thing  that  could  be 
learned  from  Wolf's  Elements^  and  had  read  alfo  a  conli« 
derable  part  of  the  works  of  Euler  and  Lambert. 

At  Gottinw;en  he  had  the  good  fortune  to  fludy  mathema- 
tics under  the  celebrated  Kaftner,  whofe  leclures  he  attended. 
The  method  to  which  that  eminent  mafter  accuftomed  his 
fcholars  was  excellent;  and  Dr.  Olbers  confiders  himfelf  in- 
debted to  him  for  what  he  has  hitherto  been  able  to  do  in 
regard  to  the  folution  of  difficult  problems.  In  confequence 
of  Kaftner's  well-known  readinefs  to  promote  the  progrefs  of 
his  pupils,  Dr.  Olbers  had  free  accefs  to  his  extenfive  library, 
and  alfo  to  the  obfervatory  of  which  Kaftner  was  then  direflor. 
Tlie  ftudy  of  medicine,  however,  which  was  the  principal 
obje6l  of  his  attention,  and  which  he  purfued  with  a  fuccefs 
equal  to  his  zeal,  allowed  him  very  little  time  for  the  ftudy 
of  pra£lical  aftronomy. 

In  the  year  1779  he  obferved  at  Gottlngen,and  calculated, 
the  firft  comet.  An  account  of  this  labour  was  publiflied  by 
Kaftner  in  the  Berlin  Aftronomical  Calendar  for  the  year  1782, 
and  in  the  Gb'tiinger  yl?izeigen  o^  May  ^i,  1799;  where  it 
is  mentioned  that  Olbers  made  his  conftruftion  one  night 
while  attending  a  patient.  Kaftner  here  obferves,  with  great 
juftice,  that  under  fuch  circumftances  the  orbit  of  a  comet 
could  hardly  be  determined.  But  it  was  afterwards  feen  that 
Olbers's  determination  of  this  orbit  correfponded  with  the 
moft  accurate  elements  of  the  comet  which  were  calculated. 
Since  that  period  the  aftronomy  of  comets  has  been  his  fa- 
vourite ftudy;  and  how  much  he  has  diftinguiflied  himfelf  in 
this  department,  and  how  much  he  has  enlarged  the  theory, 
is  feen  by  his  new  method  of  calculating  the  orbit  of  a  comet 
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from  obfervations,  which  was  publifhed,  with  a  preface  by 
the  editor,  at  Weimar,  in  the  year  1797. 

Newton  himfelf  confidered  the  calculation  of  the  orbit 
of  a  comet  as  exceedingly  difficult,  and  for  this  reafon  he 
calls  the  problem  longe  diffic'iUimum.  The  greateft  and  moil 
ingenious  mathematicians  of  the  laft  century  employed  their 
talents,  with  various  fuccefs,  on  this  difficult  fubje6l;  fuch  as 
La  Caille,  Euler,  La  Grange,  Lambert,  Bofcovich,  Du  Se- 
jour,  Condorcet,  Hennert,  Tempelhof,  Laplace,  8cc. :  all  the 
refourccs  of  genius  and  all  the  tormuhe  of  the  higher  analyfis 
have  been  tried  ;  but  none  of  the  methods  devifed  can  be 
iimpler,  and  at  the  fame  time  more  elegant,  than  that  of 
Dr.  Gibers.  It  can  indeed  be  faid,  that  the  whole  was  ef- 
feiSled  by  his  own  genius^  for  the  concifenefs  and  eafmefs  of 
his  method  arc  chicfiy  founded  on  fome  happy  ideas,  and  on 
a  fuppofition  which  approaches  very  near  the  truth.  But  it 
required  no  little  ingenuity  and  pra6licc  in  calculation  to 
apply  thefe  ideas  to  the  folution  of  the  problem. 

In  the  year  1780  he  wrote  his  inaugural  differtation,  D* 
Qculi  Mutatiombus  interjiis  ;  that  is,  on  the  Method  in  which 
the  Eye  changes  to  fee  diflinftly  near  and  diftant  Objects. 
Moft  phyfiologiits  have  adopted  his  theory  on  thisfubjeftj 
and  it  has  lately  been  placed  beyond  all  doubt  by  Ramfden's- 
and  Home's  experiments,  publiftied  in  the  Tranfattions  of 
the  Royal  Society. 

From  Gottingcn  Olbers  proceeded  to  Vienna,  in  1781,  tO' 
acquire  a  more  extenfive  knowledge  of  medicine  under  Stoll, 
Quarin,  Stork,  and  other  eminent  maftcrs.  Recommenda- 
tions which  he  carried  with  him  from  K-iftner  procured  him 
a  favourable  reception  from  father  Hell  the  aftronomcr,  and 
from  many  of  the  Vienna  literati:  but  he  could  not  turn  it 
to  much  advantage,  as  his  application  to  the  principal  objeft 
of  his  (iudy,  and  attendance  at  the  hofpitals^  left  him  very 
)ittle  Icifurc  for  aftronomy.  He  was  the  firft,  however,  who 
©bferved  the  Georgian  planet,  or  Uranns,  on  the  17th  of 
Au<Tuft  of  the  above  year:  on  the  19th  he  perceived  its  mo- 
tion ;  and  on  that  account  entered  into  a  more  intimate  friend- 
iliip  with  father  Hell,  as  this  new  planet  had  not  then  been 
fcen  from  the  Imperial  obt'ervatory.  He  obferved  it  at  Vienna 
till  the  end  of  September ;  and,  uiidcr  the  erroneous  opinion 
of  its  being  a  comet,  calculated  its  oibit  in  a  parabola. 

Between  the  years  1785  and  1788,  much  was  expefited 
from  a  comet  which  had  appeared  in  J53Z  and  1661,  and 
which  it  was  fuppofed  v/ould  return  about  the  year  1789. 
Some  aftronomers  fpoke  of  this  expelled  phsenomenon  with 
ihs  fame  confidence  as  if  it  had  been  an  eclipfe  of  the 

fun. 


Experiments  on  Charcoah  67 

fun,  or  an  occultation  of  a  fixed  ftar.  Dr.  Olbers  was  the  firft 
who  proved,  in  1787,  that  the  comets  of  1532  and  1661  were 
totally  different ;  confequently,  that  neither  of  them  could  be 
expelled  in  the  year  1789.  Altronomy,  therefore,  is  indebted 
to  Dr.  Olbers  for  having  cleared  up  this  point  of  fo  much 
importance.  He  fliowed  hf)w  uncertain  the  return  of  thefe 
comets  is;  and  that  it  is  no  fault  in  the  exalted  fcience  of 
allronomy,  if  predictions,  which  aftronomers  ought  never  to 
have  ventured  to  make,  are  not  accomplirned. 

From  V^ienna  Dr.  Olbers  proceeded  to  Prague  and  Dref- 
den,  and  returned  thence  to  Bremen,  where  he  fettled  as  a 
phyfician,  and  where  he  foon  acquired  the  confidence  of  his 
fellow-citizens,  both  on  account  of  his  fuccefsful  praftice 
and  of  the  integrity  and  affability  of  his  character.  Since 
that  tim€  aftronomy  has  been  only  the  amufement  of  his 
leifure  hours,  or  a  fort  of  recreation,  to  relieve  and  unbend 
the  mind  after  the  fatigue  of  his  profeffional  duties. 

We  fiiall  add  to  this  fhort  Ikelch,  that  Dr.  Olbers  lately 
difcovered  another  planet,  or,  perhaps,  comet,  for  the  point 
feems  not  yet  determined,  of  which  fome  account  was  given 
in  the  laft  two  numbers  of  the  Philofophical  Magazine. 


XV.  Experiments  on   Charcoal.      By  Clement  and 
Desormes  *. 
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T  is  generally  believed  that  the  charcoal  obtained  by  the 
decompofition  of  organic  matters  ftill  contains,  nocwithftand- 
ing  the  aftion'  of  the  ftrongeft  heat  to  which  it  can  be  fub- 
je§:ed,  fome  remains  of  the  volatile  principles  to  which  it  was 
united. 

This  opinion  is  founded  upon  this  circumftance,  that  by 
the  combuftion  of  charcoal  water  is  fometimes  obtained, 
which  feems  to  prove  the  prefence  of  hydrogen ;  and  that  to 
form  carbonic  acid  with  charcoal  lefs  oxygen  is  required  than 
with  the  diamond ;  which  might  induce  a  belief  that  fome  of 
it  exifted  already  in  the  charcoal. 

The  memoir  publilhed  by  us  in  the  ii^th  number  of  the 
Annates  de  Cbimie,  and  of  which  the  refults  are  nearly  the 
fame  as  thofe  obtained  by  Mr,  Cruikfliank,  announces  the 
gafeous  oxide  of  carbon  as  free  from  hydrogen. 

Several  chemifts,  convinced  of  the  prefence  of  hydrogen 
in  charcoal,  have  fuppofed  that  this  gas  is  a  triple  combina- 
tion of  carbon,  oxygen,  and  hydrogen,  and  that  its  inflam- 
mability arifes  from  the  laft-mentioned  principle. 
*  From  the  Anna'es  de  Cblmie,  No.  125, 

E?  Tt 


6%,  Experiments  071  Charcoal. 

It  appeared  to  us  of  importance  to  make  fonie  experiments 

on  this  fubje6l,  and  we  propofed  the  following  queftions  : 
Does  hydrogen  exift  in  charcoal  when  properly  made? 

JVre  the  various  kinds  of  charcoal  indebted  for  their  difi'er- 

ences  to  the  quantities  of  oxygen  which  they  contain  ? 

We  employed  two  methods  to  come  to  the  folution  of  thefe 

problems  :  the  action  of  oxygen,  and  that  of  iulphur. 

First  Method. 
Adion  of  Oxygen. 

In  our  memoir  on  the  gafeous  oxide  of  carbon  we  gave 
an  account  of  experiments  on  the  combuftioi)  of  charcoal  in 
clofe  vefTels  in  which  no  water  was  depofited.  It  is,  how- 
ever, poflible  that  fome  was  produced,  but  that  it  became  dif- 
folved  in  the  carbonic  acid  gas,  in  which  a  great  dilTolving 
power  is  generally  obferved. 

fn  repeating  the  combuflion  of  different  kinds  of  charcoal 
properly  made,  but  of  which  fome  remained  expofed  to  the 
air,  we  remarked  that  the  latter  fufli'ered  a  great  deal  of  water 
to  evaporate  merely  by  the  aftion  of  the  heat,  and  that  during 
their  combuflion  it  was  not  produced  in  fufHcient  quantity  to 
be  depofited.  Thofe  which  had  been  carefully  prote6led  from 
the  aftion  of  humidity  exhibited  no  traces  of  it. 

This  proved  to  us  that  the  water  obferved  during  the  com- 
buflion of  charcoal  previoufly  exifted,  and  that  it  had  been 
taken  up  by  that  fubflance,  the  hygrometric  property  of 
which,  long  known,  has  been  confirmed  by  C.  Guylon  in 
the  Encyclopedic  Methodique. 

We  again  aflured  ourl'elves  that  charcoal  of  white  wood 
well  made*,  weighing  4  grammes,  by  remaining  expofed  to 
the  atmofphere  even  during  dry  weather^  increafed  in  weight 
0'2  grammes.  W^hen  heated,  the  water  is  expelled  ;  which 
may  be  weighed,  and  which  forms  more  than  three-fourths 
of  that  augmentation.  The  remainder  is  air,  which  may  be 
difengaged  either  by  heat  or  by  expofure  of  the  charcoal  in  a 
vacuum.  It  may  be  readily  conceived  that  thefe  phsenomena, 
which  depend  on  the  flate  of  the  atmofphere,  the  texture  of 
the  charcoal,  and  the  time  of  its  expofure  to  the  air,  mull  be 
exceedingly  variable. 

It  is  then  certain  that,  if  water  is  produced  in  the  ct>m- 
buflion  of  charcoal,  it  can  exifl  only  in  the  ftate  of  vapour  in 
the  gafes  which  refult  from  it. 

It  became  a  matter  of  importance  to  know  what  ■quan-r 
tity  of  water  thefe  gafes  might  contain.      M.  de  SaufTure 

'"  We  confider  charcoal  to  be  fo,  when,  afrer  a  firft  carbonization,  it  har- 
beei)  expofed  for  an  hour  to  liie  aftioji  of  a  liroug  lurnace, 
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announces*,  that,  the  temperature  and  preflure  being  equal, 
atmofpheric  air,  hydrogen  and  carbonic  acid  gas,  when  moid 
affcfl:  the  hair  hygrometer  in  the  fiime  manner;  but  as  this 
inftrument  indicates  only  the  degree  of  faturation,  and  not  the 
quantity  of  water,  we  thought  it  our  duty  to  make  fome  ex- 
periments for  the  purpofe  of  afcertaining  this  quantity. 

The  property  whicli  concrete  muriate  of  lime  has  to  take 
moifture  from  the  gafes  without  altering  them,  induced  us 
to  make  chuice  of  it  as  the  means  of  deficcation. 

We  made  ufe  of  the  apparatus  generally  employed.  It 
confifts  of  a  glafs  tube  containing  the  concrete  muriate  of 
lime,  the  weight  of  which  is  known,  and  through  which  the 
gas  is  made  to  pafs.  In  order  to  be  certain  of  their  complete 
laturation,  we  made  them  pafs  through  ajar  filled  with  water, 
and  placed  immediately  before  the  muriate  of  lime,  the  tem- 
perature of  which  was  the  fame  as  that  of  the  atmofphere 
and  of  the  gafes.  ft  was  always  12  or  13  degrees  of  the  cen- 
tigrade thermometer,  and  the  prefTure  from  762  to  765  mil- 
limetres :  the  other  circumftances  were  alfo  as  equal  as  pof- 
fible. 

The  following  is  a  table  of  the  deficcations  which  we  made: 


Gafes  deficcated. 

Water  depoiited 
by  36  Litres. 

Water  wuicii 
pofited  by  a 

would  be  de- 
Cubic  Foot. 

Atmofpheric  Air 
Oxygen  Gas     - 
Hydrogen    -    - 
Azote     -     -    - 
Carbonic  Acid 

Grammes. 

0-33 
0-34 
0-34 
0-33 
^■33 

Grammes. 

0-3^3 
0-323 
0-323 

0-313 
0-313 

Grains. 
5-89 

6-o8 
6-o8 

5-89 
5-89 

The  carbonic  acid,  paffing  through  the  flaflc  of  water  de- 
ftined  to  moiften  it  as  much  as  poffible,  would  have  been 
there  diflblved ;  but  we  had  previoufly  faturated  it,  fo  that 
there  really  pafTed  upon  the  muriate  of  lime  as  much  of  that 
gas  as  of  the  others. 

It  is  here  feen  that  the  quantities  of  water  depofited  by- 
each  kind  of  gas  were  nearly  the  fame,  and  the  differences 
can  be  afcribed  only  to  the  unavoidable  imperfeftion  of  the 
procefs.  Thus  it  is  certain  that  equal  volumes  of  very  dif- 
ferent gafes  depofit  the  fame  quantity  of  water. 

It  remained  to  know  whether  the  quantities  of  water 
which  cannot  be  taken  from  gafes  by  deficcation  are  equal ; 
but  it  was  almoft  impofiible  to  afcertain  this  point  by  a 
'^  EJfai  fur  rHygromctries  chsp.  ix.  of  the  fecond  effay. 

E  3  dired 
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d'iTe€t  experltnent,  fince  the  gafes  cannot  be  obtained  perfe£l1y 
dry. 

From  analogy  we  were  inclined  to  think,  that  if  the  gafes 
abfolutelv  contained  the  fame  quantity  of  water,  they  ought 
alfo  to  contain  equal  quantities  of  the  liquids  which  are  vola- 
tilized by  their  contatt,  fuch  as  alcohol  and  ether. 

The  action  of  the  elaftic  fluids  on  the  latter  being  very 
great,  it  was  eafy  to  form  an  exa6t  opinion  of  it.  We  there- 
fore made  experiments,  from  v/hich  it  refults,  that,  tempera- 
ture, preffure,  and  other  circumftances,  being  the  fame,  all 
the  gafes  of  which  we  have  here  fpoken,  hydrogen  as  well  as 
the  carbonic  acid,  equally  favour  the  evaporation  of  eiher; 
that  is  to  fay,  that  in  equal  fpaces  occupied  by  any  gas  what- 
ever, the  fame  quantity  of  this  liquid  may  be  there  reduced  to 
the  elaltic  (late,  and  produce  the  fame  expanfion.  The  cafe  is 
the  fame  with  alcohol,  but  the  quantity  evaporated  is  much 
lefs  than  that  of  ether  *. 

The  nature  of  the  gas,  then,  has  no  influence  on  the  pro- 
perty which  they  have  of  vaporizing  ether  and  alcohol,  as  it  . 
depends  only  on  the  temperature  and  preflure.  It  is  probable 
that  the  cafe  is  the  fame  with  the  evaporation  of  water.  If 
it  were  pofiible,  indeed,  to  exercife  on  the  ethereal  or  alco- 
holized gafes  an  aftion  fimilar  to  that  of  the  muriate  of  lime 
on  humid  gafes ;  that  is  to  fay,  if  the  ether  or  alcohol  could 
be  taken  away  by  fimilar  means,  they  might  be  equally  de- 
prived of  it;  but,  as  we  took  from  the  gafes  the  fame  quan- 
tity of  water,  there  is  great  reafon  to  prefume  that  it  is  abfo- 
lutelv the  fame. 

This  being  the  cafe,  it  appears  to  us  that  if  well  made  char- 
coal, not  moift,  be  burned  with  dried  oxygen,  and  if  the  gas 
produced  by  the  combulVion  (hould  not  contain  more  water 
than  what  the  abforbing  ialt  had  left  in  the  oxygen  before 
its  being  employed  ;  that  is  to  fay,  if  it  (hould  pafs  upon  a 
fimilar  quantity  of  fait  without  augmenting  its  weight,  we 
fliould  be  almoft  certain  that  the  combulfion  of  charcoal 
would  produce  no  water :  we  therefore  made  the  following 
experiment : 

Into  a  very  long  glafs  tube  placed  upon  a  fmall  furnace  we 
introduced  4-50  grammes  of  charcoal  of  common  wood 
healed  in  a  hirnace  for  an  hour,  and  not  yet  cooled.  To 
the  cxtremiities  of  the  tube  we  adjufted  two  others  containing 
the  fame  quantity  of  muriate  of  lime :  the  latter  were  im- 

'*  The  interefting  phaenomena  exliibited  by  the  aftion  of  gafes  on  the 
liojuids  induced  us  to  make  experiments,  which  we  fiiall  give  an  account 
of  in  another  memoir. 

jnerfed 
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merfecl  in  a  mixture  of  ice  alui  marine  fait  kept  conftantly  at 
7  or  8  dcirrees  below  zero  of  the  centigrade  thermometer.  Ta 
one  of  them  was  adapted  an  empty  bladder,  and  to  the  other 
a  fecond  containing    a  litres  ot  oxygen. 

The  great  tube  being  heated,  at  the  place  where  the  char- 
coal was  the  gas  was  made  to  pafs;  and,  when  the  combuf- 
tion  was  completed,  a  fingle  atom  of  water  was  not  depofited. 
The  tube  containing  the  muriate  of  lime,  which  had  iraverfed 
the  oxyeen  before  it  was  employed,  having  been  weighed, 
was  found  to  be  increafed  O'j^  grammes;  that  is,  o*02  more 
than  it  ought  to  have  been  according  to  the  above  table  of 
deficcations ;  which  arofe  from  the  cold  experienced  by  the 
gas.  The  muriate  of  lime  traverfed  by  the  produ<St  of  the 
combufuon,  which  ought  to  have  contained  water,  was  not 
increafed  more  than  0'02  grammes.  This  was  ftill  owing 
to  the  m.oiriare  taken  by  the  charcoal  from  the  atmofphere 
at  the  time  of  its  introduction  into  the  tube.  But,  if  we 
{hould  choofe  to  believe  that  this  quantity  was  produced  by 
the  combuftion,  as  it  contained  only  0*003  grammes  of  hy- 
drogen, arifing  from  4*50  grammes  of  charcoal,  there  would 
cxill  in  100  grammes  but  o"o65  grammes;  that  is  to  fay, 
^^t;,  a  quantity  inappreciable. 

C.  Berthfjllet,  in  a  letter  printed  in  the  Bihl'iotheque  Bri- 
iannique* ,  {ixes  at  0.0902  grammes,  or  I'J  grain,  the  hydro- 
gen contained  in  i"9683  litres,  or  100  cubic  inches  of  in- 
flammable gas,  arifing  from  the  reduAion  of  the  oxide  of 
zinc  bv  charcoal.  But  this  quantity  of  gafeotts  oxide  of  car- 
bon weighs  nearly  2"278  grammes,  and  contains  I'i39  gram- 
mes of  charcoal,  and  as  much  oxygen.  This  charcoal  ought 
to  contain,  therefore,  the  0*0902  grammes  of  hydrogen  ;  that 
is  to  fay,  in  100  parts  there  ought  to  be  791  ot  hydrogen. 
C.  Berthollet,  then,  has  fixed  higher  than  is  indicated  by  ex- 
periment the  quantity  of  hvdrogen  contained  in  carbonic  acid 
gas,  and  confeqi>entiy  in  charcoal.  We  have,  indeed,  feen 
that  we  can  fuppofc  in  the  latter  body  at  moft  0'o65  per  cent. 

This  experiment,  made  with  the  grcateft  exaftnefs  poffible, 
fiijl  proves  that  ico  parts  of  carbonic  acid  coiifift  nearly  of 
28  parts  of  carbon  and  72  of  oxvgen — a  rcfult  given  by  the 
celebrated  Lavoifier;  and  if  he  obtained  water  in  that  com- 
buftion,  it  ought  not  to  occafion  any  error  in  the  fraftions  of 
the  refult,  its  exiftence  being,  as  we  have  already  faid,  an- 
terior to  the  a6l  of  combufiion. 

Being  defirous  to  know  whether  all  kinds  of  charcoal,  like 
that  of  wood,  mifht  be  freed  bv  lire  from  all  the  hydrogen 
combined  with  them,  we  found  that  the  charcoal  of  fugar, 

*  No.  142. 
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wax^  and  animal  matters,  after  being  fubje^led  to  the  aftion 
of  a  ftrong  heat,  were  perfe6lly  fimilar  to  common  charcoal, 
for,  Hke  it,  they  produced  no  water  by  combaftion.  Our  in- 
tention in  making  thefe  experiments  not  only  was  to  afcertain 
whether  thefe  kinds  of  charcoal  were  united  with  hydrogen, 
but  alfo  to  determine  the  relative  quantities  of  oxygen  they 
might  contain  above  that  neceffary  to  convert  them  into  car- 
bonic acid. 

But  all  thofe  kinds  of  charcoal  above  mentioned,  as  well  as 
coak,  plumbago,  and  anthracite,  required  nearly  the  fame 
quantity  of  oxygen.  The  following  is  the  refult  of  the  expe- 
riments : 

The  apparatus  was  the  fame  as  that  employed  for  the  com- 
buflion  of  the  charcoal  of  wood.  It  will,  perhaps,  not  give 
complete  fatisfa6lion,  on  account  of  the  fufpicion  generally 
entertained  of  the  permeability  of  bladders:  we  fhall,  how- 
ever, obferve,  that  thofe  which  we  employed  were  prepared 
in  fuch  a  manner  as  not  to  fufFer  the  gas  contained  in  them 
to  efcape.  Befides,  the  refults  which  we  obtained,  and  of  which 
we  {hall  give  an  exa6l  account,  are  fo  agreeable  to  thofe  of 
Lavoifier,  and  to  that  given  to  us  by  the  combuftion  of  the 
charcoal  of  wood  in  a  balloon  filled  with  oxygen,  that  they 
may  with  certainty  be  depended  on. 
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The  combuftion  of  plumbago  was  the  moft  interefting. 
The  whole  was  not  burnt.  The  portion  which  remained 
had  become  of  a  pale  black  colour  exaftly  like  charcoal :  at, 
fome  parts  of  its  fnrface  it  appeared  that  the  texture  of  its 
parts  had  become  lefs  compad,  and  that  the  black  colour 
was  entirely  owing  to  this  attenuation. 

Many 
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Many  fubftances  which  have  a  fine  fplendour  become  tar- 
niflied  when  fcraped  :  oxygen,  by  fcratching,  as  we  mav  fay, 
the  plumbago,  produces  in  it  fmall  vacuities  which  dilperfe 
the  raysof  hght,  and  lufiering  them  no  longer  to  be  reflefttd 
towards  the  eye  but  in  a  fmall  quantity:  they  therefore  pro- 
duce only  a  weak  fenfation,  and  the  body  is  judged  to  be  tar- 
niftied. 

Befides  this  experiment,  in  which  the  black  colour  gene- 
rally obferved  in  the  carbonaceous  principle  feems  to  us  to  be 
owing  to  its  divifion  and  its  texture,  we  have  had  oecafion  to 
fee  the  charcoal  of  turpentine  and  wax,  which  are  commonly 
fo  black  and  dull,  become  brilliant  like  plumbago  when  their 
parts  became  more  compact. 

It  is  known  that  Prieftley,  that  llluftrious  obferver,  was 
acquainted  with  this  charcoal  of  turpentine,  and  which  he 
pofi lively  called  white  charcoal. 

Thus  charcoal,  whatever  be  its  texture  or  colour,  if  it  has 
been  heated,  is  always  the  fame,  contains  no  hydrogen,  and 
requires  for  its  combuftion  the  fame  quantity  of  oxygen.  The 
alkaline  or  earthy  matters,  which  may  vary  the  carbonaceous 
principle  without  making  any  change  in  it,  is  not  confidered. 

Thefe  experiments,  indeed,  do  not  prove  that  the  diamond 
does  not  make  an  exception  ;  but  they  give  us  reafon  to  wifh 
for  a  new  combuftion  of  that  body,  which  is  too  dear  to  be 
fubjefted  to  this  procefs  on  a  large  fcale. 
[To  be  continued.] 
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Philofophical  Tra?7fa6tions  of  the  Royal  Society  of  London  for 
the  Year  i802.   Part  i. 

X  HE  prefent  part,  which  is  extremely 4nterefting,  con- 
tains as  follow: — i.  The  Croonian  Lefture.  On  the  Power 
of  the  Eye  to  adjuft  itfelf  to  different  Diftances  when  de- 
prived of  the  Cryftalline  Lens.  By  Everard  Home,  Efq. 
F.R.S. — 2.  The  Bakerlan  Lefture.  On  the  Theory  of  Licrht 
and  Colours.     By  Thomas  Young,  M.D.  F.R.S.  ProfelTor 

of  Natural   Philofophy  in    the  Royal   Inftitution. 3.  An 

Analyfis  of  a  mineral  Subllance  from  North  America,  con- 
taining a  Metal  hitherto  unknown.  By  Charles  Hatchett, 
Efq.  F.Pi.S. — 4.  A  Defcription  of  the  Anatomy  of  the  Or- 
nilhorynchus  paradoxus.  By  Everard  Home,  Efq.  F.R.S. — 
5.  On  the  Independence  of  the  analytical  and  geometrical 
Methods  of  Invedigation ;  and  on  the  Advantages  to  be  de- 
rived 
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rived  from  their  Separation.  By  Robert  Woodhoufe,  A.M. 
Fellow  of  Caius  College,  Cambridge.— 6.  Obfervations  and 
Experiments  upon  oxygenized  and  hyperoxygenized  Muriatic 
Acid ;  and  upon  fome  Combinations  of  the  Muriatic  Acid 
in  its  three  States.     By  Richard  Chenevix,  Efq.  F.R.S.  and 

M.R.I.A. 7.    Experiments   and   Obfervations   on    certain 

Stony  and  Metalline  Subftances  which  at  different  Times  are 
faid  to  have  fallen  on  the  Earth ;  alfo  on  various  Kinds  of 
Native  Iron.  By  Edward  Howard,  Efq.  F.R.S. — Appendix. 
••—Meteorological  Journal  kept  at  the  Apartments  of  tho 
Royal  Society  by  Order  of  the  Prefident  and  Council. 

TranjaB'tons  of  the  Linnean  Societj,  Vol.  vi.    London  1802. 

THIS  rofpe6lable  Society,  to 'whom  the  public  have  been 
already  indebted  for  many  valuable  papers  on  different  obje6ts 
of  natural  biliary,  continue  their  labours  with  unabated  zeal, 
I'he  prefent  volume,  which  is  illulirated  with  thirty-one 
plates,  feveral  of  them  elegantly  coloured,  contains  the  fol- 
lowing articles : — 1.  A  DiHertation  on  two  Natural  Genera 
hitherto  confounded  tmder  the  Name  of  Mantis.  By  An- 
thony Auguftus  Henry  Lichtenltein,  D.D.  F.M.L.S.  Tranf- 
lated  from  the  German  by  Thomas  Young,  M.D.  F.R.S. 
and  L.S. — The  Botanical  Hiftory  of  the  Genus  Ehrharta. 
By  Olof  Swartz,  M.D.  F.M.L.S'. — ^3.  Account  of  a  Micro- 
fcopical  Liveftigation  of  feveral  Species  of  Pollen,  with  Re- 
marks and  Queftions  on  the  Structure  and  Ufe  of  that  Part 
of  Vegetables.  By  Luke  Howard,  Ef'|.  of  Plaiftow,  in  EflTex. 
— ^4.  Obfervations  on  Aphides,  chiefly  intended  to  fhow  that 
they  are  the  principal  Caufe  of  Blights  in  Plants,-  and  thefole 
Caiife  of  the  Honey-dew.  By  the  late  Mr,  William  Curtis, 
F.L.S. — 5.  Remarks  on  the  Genera  of  Paederota,  Wulfenia, 
and  Hemimcris.  By  James  Edward  Smith,  M.D.  F.R.S. 
r.L.S. — 6.  An  Illuftration  of  the  Genus  Solandra.  By  Ri- 
chard Anthony  Salifbury,  Efq.  F.R.S.  and  L.S. — 7.  Ob- 
fervations on  feme  remarkable  Strata  of  Flint  in  a  Chalk-pit 
in  the  Ifle  of  Wight,  in  a  Letter  from  Sir  Henrv  Charles 
Englefield,  Bart.  F.R.S.,  to  John  Latham,  JNLD.  F:R.S.  and 
L.S.- — 8.  Remarks   on  .'c)me  Britifli  Species  of  Salix.     By 

James   Edward   Svitsith,   M.D.  F.R.S.  P.I^.S. 9.  Defcrip- 

tions  of  four  new  Species  of  Fucus.  By  Dawfon  Turner, 
M.A.  F.L.S.— -10.  Defcription  of  Callicocca  Ipecacuanha. 
By  FcHx  Avellar  Brotero,  Profeffor  of  Botany  in  the  Uni- 
verfity  of  Coimbra,  F.M.L.S. — 11.  Obfervations  on  the  Cur- 
culio  Trifolii,  or  Clover  Weevil,  a  Imall  Inlecl  which  infefls 
the  Heads  of  the  cultivated  Clover,  and  deftroys  the  Seed. 
In  a  Letter  to  Thomas  Marfljam^  Efq.  Tr,  L.S.;  by  William 
4  Markwickj 
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Markwick,  Efq.  F.L.S.  With  additional  Remarks  by  Mr. 
Marlham. — 12.  Further  Obfervations  on  the  Curculio  Tri- 
folii.  In  a  Letter  to  William  Markwick,  Efq.  F.L.S.  by 
Martin  Cliriftian  Gottlieb  Lehmann,  M.A.  of  Gottingen. — 
13.  Defcription  of  Brotera  perfica  and  Muilelia  eiipatoria, 
two  new  Plants  cultivated  in  the  Botanic  Garden  of  Halle, 
by  Curt  Sprengel,  M.D.  Profeilbr  of  Botany  in  the  Uni- 
verfity  of  Halle. — 14.  Obfervations  on  the  Hinses  of  Britifh 
Bivalve  Shells.  By  Mr.  William  Wood,  F.L.S.— 15.  Ca- 
taloo-ue  of  the  more  rare  Plants  found  in  the  Environs  of 

O 

Dover,  with  occafional  Remarks.  By  Mr.  Lewis  We(ton 
Dillwyn,  F.L.S. — 16.  Defcriptions  of  fome  lingular  Coleop- 
terous Infefts.  By  Charles  Schreibers,  M.D.  Deputy  Pro- 
feflbr  of  Natural  Hiftorv  in  the  Univerfity  of  Vienna. — 
17.  Defcription  of  Menura  fupcrba,  a  Bird  of  New  South 
Wales.  By  Major-General  Thomas  Davies,  F.R.S.  and  L.S. 
— ]  8.  On  the  Doryanthes,  a  new  Genus  of  Plants  from  New 
Holland,  next  a-kin   to  the  Agave.     By  Jofeph  Correa  de 

Serra,  LL.D.  F.R.S.  and  L.S. 19.  Obfervations  on  feveral 

Species  of  the  Genus  Apis,  known  by  the  Name  of  Hum- 
ble-bees, and  called  Bombinatrices  by  Linnaeus.  By  Mr. 
P.  Huber,  of  Laufanne,  in  SwifTerland. — 20.  Botanical  Cha- 
Ta6lers  of  four  New- Holland  Plants,  of  the  Natural  Order  of 
Myrti.  By  James  Edward  Smith,  M.D.  F.R.S.  P.L.S.— 
21.  Additional  Obfervations  on  fome  remarkable  Strata  of 
Flint  in  the  Ifle  of  Wight.  In  a  Letter  from  Sir  Henry 
Charles  Englefield,   Bart.  F.R.S.,   to  John  Latham,  M.D, 

F.R.S.  and  L.S.   of  Romfey. 22.  Defcription  of  a  new 

Species  of  Viola.  By  Thomas  Furly  Forfter,  Efq.  F.L.S.— 
23.  Defcription  of  the  Fruit  of  Cycas  revoluta.  By  JameS 
Edward  Smith,  M.D.  F.R.S,  P.L.S.— 24.  Species  of  Erica. 
By  Richard  Anthony  Sahlbury,    Efq.  F.R.S.  and  L.S. 

Remarks  upon  Chemical  Nomenclature,  according  to  the  prin- 
ciples of  the  French  Neologijis.  By  Richard  Chenk- 
vix,  Efq.  F.R.S.  M.R.I. A.,  (^c.  izmo. 

THIS  little  work,  which  ever)'  one  who  (Indies  chemiftry 
ought  to  be  poflefTed  of,  contains: — 1.  An  Introduction.—* 
2.  General  Obfervations  and  Rules. — 3.  Faults  which  are 
the  moll  commonly  found  in  the  Periodical  Publications, 
and  proceeding  chiefly  from  Inattention,  but  partly  from 
Mifapplication  of  the  Rules. — 4.  Obfervations  upon  fuch 
Terms  in  our  Language  as  do  not  feem  to  be  the  moft  ap- 
pofite  to  render  the  French  Expreffion. — 5.  Obfervations 
i^pon  certain  Denominations  which  in  the  Original  are  not 
conformable  to  the  Principles  of  the  Svilcm. — 6.  Obferva* 

tions 
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lions  upon  fuch  Parts  of  the  Syftematio  Nomenclature  as 
appear  to  have  been  left  defective  by  its  Authors. — 7.  Re- 
marks upon  an  Effay  on  Chemical  Nomenclature  by  Dr. 
Dickfon. — 8.  Remarks  upon  a  Paper  on  Chemical  and  Mine- 
ralooical  Nomenclature,  by  Mr.  Kirwan. — 9.  Obfervations 
on  lome  Parts  of  Chemical  Language  which  do  not  properly 
come  under  the  Head  of  Nomenclature. — 10.  On  the  Syftem 
of  Chemical  Signs. — 11.  Obfervations  on  the  Syftem  of 
Chemical  Nomenclature  propofed  by  Brugnatelli. 

Afhandlhig  rora?ideMechaniguen  med  Till'dmpnhig  i  Synnerhet 
ill  Bruk  acb  Bergiaerk,  &c.  A  Treatife  of  Mechanics, 
with  the  Application  of  them  to  Mining  and  Iron-works 
in  particular.  By  Sveno  Rinmann,  Knight  of  the 
Order  of  Vafa,  &c.  Vol.  ii.  4to.  Stockholm  1798. 

JlfhandlingrorandeMechaniqnen  med  Till'dmpning  i  Synnerhet 
til  Bruk  och  Bergiuerh,  &c.     A  Treatile  on  Mechanics, 

■  with  the  Application  of  them  to  Mining  and  Iron-works 
in  particular.  By  Erik  Nordwall,  &c.  vol.  i.  4to, 
Stockholm  1800. 

THE  fociety  of  the  proprietors  of  mines  and  iron-workf? 
in  Sweden  gave  fuch  liberal  encouragement  and  fupport  to 
Mr.  Rinman'n,  who  has  been  of  fo  much  fervice  to  mining  in 
Sweden,  that  he  was  enabled  in  the  year  1773  to  publifli  an 
IntroducSlion  to   the  Art  of  Improving  the  Manufactory  of 
Iron  and  Steel;   in  1782,  his  Hiftory  of  Iron,  fince  tranf- 
lated  into  German;  and,  in  1789,  his  large  Dictionary  of 
Mining,  in  quarto.     The  fociety  fo  early  as  1784  had  en- 
gaged him  to  undertake,  with  the  affiftance  of  Mr.  Nord- 
wall,  a  fyftem  of  mechanics  applicable  to  the  working  of 
mines,  or  a  theoretical  and  practical  treatife  on  all  the  appa- 
ratus and  water- works,  a  knowledge  of  which  is  neceflary  to 
iron-raafters  and  thofe  who  fuperintend  iron  manufactories. 
Mr.  Rinmann  undertook   the   practical   part  of  this  work 
which  we  have  here  announced,  and  wliich  comprehends 
the  following  chapters: — ift.  On  the  general  conftruClion  of 
dams  or  dykes,  of  their  height  and  breadth,  with  a  defcrip- 
tion  of  Uiore  than  twelve  different  kinds,  and  the  method  of 
conftruCting  them  :   2d,  Of  canals  and  cifterns  :   3d,  On  the 
conftruClion  of  water-wheels,  and  particularly  thofe  ufed  for 
working  hammers  :    4th,  Of  the   manufacturing  bar  iron : 
5th,  Of  hammers  and  other  apparatus  for  blackfmiths  :   6th, 
Of  the  tilling  hammer,  where  weight  is  not  fo  much  con- 
fidercd  as  the  greater  frequency  of  the  ftroke  :  7th,  Of  rolling 
and  fplitting  iron:  8th,  Of  wire-drawing :  <^\hj  Of  machines 

for 
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for  boring  cannon  to  work  both  horizontally  and  vertically, 
the  whole  apparatus  belonging  to  them,  and  the  method  of 
improving  them.  The  detailed  defcriptions  which  the  author 
gives  of  all  thefe  machines^  conIiru<iled  under  his  own  in- 
fpeilion;,  are  illuflrated  by  accurate  engravings,  to  each  of 
which  a  proper  fcale  is  added,  Mofl  of  the  plates  were  en- 
graved from  drawings  executed  under  his  own  eve,  or  by  his 
ions.  The  invention,  delineation,  and  conftruftion  of  a  ftcel 
hammer  of  cut  granite,  belongs,  however,  exclufively  to  his 
younger  fon,  who  was  appointed  by  the  College  of  Mines  to 
fupply  his  father's  place  during  his  long  illnefs.  The. draw- 
ings refpecling  dams  and  dykes  are  by  Mr.  Nordwall,  who 
has  invented  a  new  and  advantageous  method  of  conftructing 
canals  of  cut  granite  for  hammer-works. 

The  theoretic  part,  announced  alfo  as  above,  is  the  work 
of  Mr.  Nordwall,  and  was  not  publiflied  till  1800.  The  ex- 
periments made  on  a  fmall  fcale,  in  regard  to  the  motion  and 
power  of  water,  are  not  fufficient  for  eftablifhing  a  general 
theorv,  as  it  is  not  yet  known  with  certainty  what  refults 
would  be  given  by  experiments  on  a  large  fcale.  For  efta- 
blifhing  the  theory  of  the  a£lion  of  water  on  water-wheels, 
a  pecuUar  machine  was  invented  by  the  late  Polhem,  the 
objeel  of  which  was  to  determine  the  power  of  water  accord- 
ing to  the  different  heights  from  which  it  falls,  the  beft  me- 
thod of  conltruftingfloat-boards,  and  to  determine  according  to 
the  different  depths  the  fize  of  the  troughs.  Some  experiments 
made  on  this  fubjeft  by  the  late  Wallerius  may  be  found  in 
Triewald's  Leftures  on  Natural  Philofophy,  in  Elvius'sTrea- 
tife  on  the  A«Stion  of  the  impelling  Power  of  Water,  and  here 
and  there  in  the  papers  of  the  Academy  of  Sciences  at  Stock- 
holm. In  the  years  1752  and  1753  the  late  ingenious  Mr. 
Smeaton  made  fimilar  experiments,  which  were  publifhed  in 
1794  under  the  following  title :  Experimental  Inquiry  con- 
cerning the  natural  Powers  of  Wind  and  Water  to  turn 
Mills  and  other  Machmes.  Some  newer  experiments  have 
been  given  by  the  abbe  Bolfut  in  his  excellent  v/ork  on  Hy- 
drodynamics. By  all  thefe,  however,  the  fubje^t  has  not 
been  illultrated  fo  fully  as  its  importance  and  extent  required. 
It  has  been  found,  indeed,  by  experiment,  that  the  moving 
momentum  of  the  powei;  of  water  is  very  different  according 
to  the  nature  of  the  wheels  driven  bv  it,  the  more  or  lefs 
oblique  Situation  of  the  troughs,  the  different  pofition  of  the 
float-boards,  and  their  diftance  from  each  other;  but  it  has 
never  yet  been  lufficiently  examined  v»  hat  variations  may  be 
produced  by  the  different  prcffure  of  the  water  in  the  trough; 
the  different  forms  and  conftrudion  of  the  float-boards  in 

overiiioV, 
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overfhot,  half-overfliot,  and  underfhot  wheels;  by  the  dif- 
ferent depths,  curvature,  and  breadth  of  the  troughs ;  the 
different  breadth  of  the  float-boards  in  regard  to  the  diameter 
of  the  wheel ;  the  height  and  thicknefs  of  the  column  of 
water  by  which  it  is  impelled;  the  greater  or  lefs  velocity 
with  which  the  wheel  revolves;  its  height  as  compared  with 
that  from  which  the  water  falls  upon  it;  the  effe6l  which 
the  water  produces  by  its  weight  or  its  impulfe  alone  on  the 
wheel,  &c.  All  thefe  points  muft  be  explained  in  a  theo- 
retical trcatife  to  render  it  fufficiently  ufeful,  and  before  this 
can  be  done  it  will  be  neceflary  to  make  a  great  many  re- 
fearches,  not  merely  founded  on  mathematical  principles  and 
demonftrations,  which  may  often  miflead  the  practical  me- 
chanician, but  on  inconteltable  experiments ;  and  even  if  this 
fhould  be  fully  accompliflied,  it  would  dill  be  neceflary  to 
examine  what  ratio  the  refulis  ariling  from  experiments  on  a 
fmall  fcale  bear  to  thofe  made  on  a  large  fcalc.  This  ratio  the 
author  has  here  endeavoured  to  determine  with  as  much  ac- 
curacy as  poflihle.  In  regard  to  the  fmall  difference  which 
is  fometimes  obferved  in  experiments  with  fmall  overfliot 
tvheels,  on  account  of  the  attra6tion  of  the  water  by  the  float- 
boards,  and  in  confequence  of  which  the  action  is  fomewhat 
greater  on  a  large  fcalc,  the  author,  in  order  to  obtain  a  cer- 
tain formula,  made  various  experiments  on  a  larg^e  fcale,  and 
compared  them  with  thofe  of  Polhem,  Smeaton,  and  Boffut, 
and  his  formuloi  with  thofe  of  Karften,  Kaflner,  Defaguliers, 
Belidor,  Fabre,  Elvius,  Sec. 

The  whole  work  confifls  of  three  parts. — T.  Mechanics, 
The  author  here  treats  of  the  weight  of  bodies,  and  gives  a 
table  of  the  weight  of  an  ell  of  the  different  kinds  of  bar  iron, 
the  weiirht  of  a  cubic  foot  of  water  being  62'  pounds :  of 
the  different  powers,  and  their  action;  accelerated  motion, 
and  the  motion  of  flxlling  bodies;  the  equilibriiuia  of  powers 
that  counteraft  each  other :  of  compound  motion  ;  the  refo- 
lulion  and  compofition  of  powers  ;  the  motion  of  bodies  on 
s.n  inclir.ed  plaiie :  of  the  motion  of  the  pendulum;  the 
centre  of  perculiicn  or  point  of  olcillation  ;  the  circular  mo- 
tion of  a  body,  and  particularly  the  fly-wheel ;  of  the  centre 
of  gravity,  the  lever,  the  pulley,  the  axle  and  wheel,  the  in- 
cUned  plane,  the  wedge,  friilion,  the  ftiffnefs  of  ropes;  of 
the  power  of  bodies  in  a  flate  of  motion  ;  on  the  motion  of 
bodies  which  impinge  direftly  againft  each  other;  on  the 
impinging  of  hard  and  elaftic  bodies;  of  the  motion  of  hard 
and  elaltic  bodies,  which  impinge  on  each  other  obliquely; 
and  on  eftimating  the  pov/er  of  bodies  which  put  machines 
in  motion.— II,  Hjdrojfafics.  This  part  treats  on  the  preflure 
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of  fluids;  on  their  equilibrium  with  folic!  bodies  immerfed  in 
them,  with  a  table  of  the  fpecilic  gravities  of  fome  fluids  and- 
iolids;  on  the  utility  of  being  acquainted  with  the  fpecific 
prravity  of  bodies;  on  the  equilibrium  of  elaftic  bodies,  and 
particularly  the  air;  on  pumps;  on  conveying  water  and  le- 
velling.— III.  HydraulLs.  The  contents  of  this  part  are  :  on 
the  motion  of  water  in  general,  \vhen  it  flows  from  apertures 
in  the  veflel  which  contains  it;  of  the  velocity  of  its  efflux; 
on  the  quantity  of  water  which  iffuc?  when  the  velocities  are 
equal ;  on  the  quantity  of  the  water  which  ifiues  through 
lateral  apertures  when  the  velocity  is  not  uniform ;  on  the 
quantity  of  water  which  ifliies  from  pipes;  on  the  motion  of 
water  in  dams  and  canals;  on  the  different  methods  of  de- 
termining the  velocity  of  running  water ;  on  the  motion  of 
water  in  (ireams;  on  the  impinging  force  of  water;  on  the 
fall  of  water;  on  the  different  method  of  applying  float-boards 
to  wheels,  and  the  aftion  of  the  nioving  pov/er  of  the  water 
thence  depending;  on  the  proper  form  of  troughs  for  over- 
ihot,  half  overfhot,  and  underfhot  wheels  ;  on  the  proper 
diameter  of  the  wheels;  on  the  greateft  poflible  aftion  of  the 
moving  power  of  water  on  the  different  kinds  of  wheels;  on 
the  aftion  of  the  compound  moving  force  of  water,  and  on 
the  effect  of  the  moving  power  of  water  on  horizontal  wheels., 
*-^This  work  fliows  that  the  author  is  not  a  mere  theorifl,  and 
that  he  has  united  the  principles  of  found  theory  with  very 
extenfive  pra6lice. 

Hi/ioire  des  Mathemaiiques,  dans  laquelle  en  rend  Compte  dt 
leur  Progres  dcpuis ,  ley,r  Online  J7if(ju'ci  nos  Jours,  &c. 
A  Hilfory  of  the  Mathematics,  containing  an  Account  of 
their  Progrefs  from  their  Origin  to  the  prefcnt  Time ;  in 
which  a  View  is  given  of  the  principal  Difcovcries  in  every 
Branch  of  the  Mathematical  Sciences,  of  the  Difputcs 
which  have  arifen  among  the  Mathematicians,  and  of  the 
principal  Circumftanccs  in  the  Lives  of  the  rnoft  celebrated. 
A  nevv  Edition,  considerably  augmented,  and  continued  to 
the  prefent  Period.  By  J,  E.  Montucla,  of  the  National 
Inftitute.  Vols.  iii.  and  iv.  4to.  completed  and  publifhed 
by  Jerome  Delalande,  of  the  National  In(li{ute,  with 
nineteen  Plates,  and  the  Portraits  of  Montucla  and  De- 
lalande. 

MONTUCLA,  above  thirty  years  ago,  publifhed  the  two 
lirft  volumes  of  this  work,  which  contain  the  hilloryofthe 
mathematics  to  the  end  of  the  feveateenth  century.  This 
part  was  incomplete ;  and  the  author  made  coiifiderable  ad- 
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(litions  to  thefe  two  volumes,  which  were  republlflied  abOut 
two  vears  airo. 

The  third  and  fourth  volumes,  now  publiflied,  contain  the 
hiftory  of  the  mathematics  fince  the  commencement  of  the 
eighteenth  century  to  the  prefent  period.  This  century  is 
more  fertile  than  any  of  the  preceding;,  having  produced  a 
great  many  men  of  eminence  in  the  mathematical  fciences ;  as 
Eu!er,  Maclaurin,  the  twoSimpfons,  Dalembert,  Condorcet, 
La  Grange,  Landen,  De  la  Place,  Delalande,  &c.  Montucla 
died  while  employed  in  putting  the  laft  hand  to  this  part,  by 
which  means  the  end  of  the  third  volume,  and  great  part  of 
the  fourth,  were  left  imperfeiSt.  Delalande  undertook  to 
fupply  the  deficiency,  as  a  teftimony  of  refpe6t  to  the  me- 
mory of  his  friend  ;  and  the  refult  of  his  labour  is  now  pre- 
fented  to  the  public.  Delalande  has  prefixed  to  the  third 
volume  a  preface,  and  added  to  the  fourth  a  life  of  Montucla; 
with  an  index  to  the  two  laft  volumes,  like  that  given  by 
Montucla  with  the  firft  and  fecond. 


XVII.  Proceedings  of  Learned  Societies, 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN, 


A- 


.T  a  itieeiing  of  the  managers  and  vifitors  of  the  Royal 
Inftitution  of  Great  Britain,  held  at  the  houfe  of  the  Inftitu- 
tion,  on  the  26th  day  of  April  1802,  the  following  report, 
relative  to  the  prefent  ftate  of  the  Inllitution,  vi'as  laid  before 
them  by  Count  Rumford. 

On  the  25th  of  May  laft  year  I  had  the  honour  to  lay  be- 
fore the  managers  an  account,  which  by  their  direftions  was 
publiftied  in  the  journals  of  the  Inftitution  on  the  13th  of 
June,  refpefting  the  progrefs  that  had  been  made  in  the  ar- 
rangement of  the  Inftitution  at  that  time,  and  of  the  works 
that  were  then  going  on  at  the  houfe  of  the  Inftitution ;  and 
I  fliall  now  briefly  ftate  to  the  managers  and  vifitors  what  has 
fince  been  accompliftied,  and  what  ftill  remains  to  be  done 
to  complete  this  great  and  interefting  eftablifliment  in  all  its 
details. 

The  new  le£lure-room  has  been  finlflied,  and  is  acknow- 
ledged to  be  one  of  the  moft  beautiful  and  moft  convenient 
fcicntific  theatres  in  Europe.  It  is  fo  favourable  to  the  pro- 
pagation of  found,  that  though  it  is  fufficientlv  capacious  to 
contain  900  perfons,  a  whifper  may  be  diftinilly  heard  from 
one  extremity  of  it  to  the  other,  and  no  echo  is  ever  perceived 
in  it  on  any  occafion.     It  is  fo  contrived;,  that  day-light  may 
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be  entirely  excluded  in  a  moment,  by  lowering  the  moveable 
ceiling  of  the  lantern,  by  which  the  light  enters  the  room 
from  above,  and  allowing  it  to  reft  on  the  cornice  which 
makes  the  fini(h  of  the  lower  part  of  the  lantern,  juft  above 
the  level  of  the  flat  part  of  the  ceiling  of  the  room. 

■The  form  of  the  room  isfemicircular,with  an  addition  of  a 
parallelogram,  equal  in  length  to  the  diameter  of  the  circular 
part  of  the  room  (60  feet),  and  15  feet  wide;  and  there  are 
eleven  rows  of  feats  rifing  one  above  the  other  below,  and 
three  rows  of  feats  in  the  gallery  :  and  there  is  a  covered  cir- 
cular paffage,  eight  feet  wide,  all  round  the  room,  without, 
under  the  higher  rows  of  feats,  next  the  wall,  and  four  con- 
venient openings  or  vomltoria,  with  light  doors  with  two 
wings,  which  fhut  of  themfelves  without  noife,  forming  fo 
many  paflages  of  communication  between  the  louer  part  of 
the  theatre  or  pit,  and  the  arched  gallerv  or  parage  without. 
The  floor  and  feats  of  this  theatre  are  painted  of  a  dark 
green  colour;  and  the  feats  are  all  covered  with  green  moreen 
cufliions.  The  floor  of  the  circular  paflage  without,  which 
fiirrounds  the  pit,  and  the  ftairs  belonging  to  the  vomltoriuy 
are  all  covered  with  green  cloth  to  prevent  the  noife  of  the 
footfteps  from  being  heard  of  thofe  wtio  come  in  or  go  out 
of  the  theatre  during  the  lefture. 

The  windows  which  form  the  lantern  (which  is  15  feet  in 
diameter)  are  all  double,  which  not  only  renders  the  tempe- 
rature of  the  room  very  equal  and  pleafant,  but  alfo  prevents 
fo  eifeftually  all  noifes  from  without  difturbing  the  filence 
which  reigns  in  the  room,  that  even  the  rumbling  of  the  car- 
riages which  pafs  in  the  neighbouring  ftrcets  is  never  heard 
in  it. 

This  theatre  is  warmed  in  cold  weather  by  fleam,  which 
coming  in  covered  and  concealed  tubes,  fiOHi  the  lower  part 
of  the  houfe,  circulates  in  a  largo  lemicircular  copper  tube, 
eight  inches  in  diameter,  and  above  60  feet  long,  which  is 
concealed  under  the  rifing  feats  of  the  pit. 

Adjoining  to  this  new  theatre  is  the  apparatus  room, 
which  communicates  with  it  by  a  door  which  is  on  one  fide 
of  the  large  open  chimney  fireplace  within  the  theatre,  and 
iuft  behind  the  lefturer's  table,  which  chimney  fireplace 
ferves  for  placing  the  furnaces  that  are  occafionally  ufed  in 
the  chemical  experiments. 

The  repofitory,  which  is  44  feet  long,  and  7,'^  feet  wide, 
(the  ceiling  of  which,  and  the  floor  of  ihe  theatre,  which  i«? 
above  it,  being  fupported  by  two  rows  of  handfome  columns,) 
is  finiflied,  and  already  contains  a  confiderable  number  of 
fpecimens  of  new  and  ufeful  mechanical  contrivances, 
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The  chemical  laboratory,  in  which  there  is  provifion  matli 
for  placing  and  ufing  no  lefs  than  lixtecn  furnaces  of  different 
kinds  at  the  fanie  time,  is  quite  fuiiflied,  and  has  been  fur- 
iiifhed,  under  the  dirc6lion  of  the  committee  of  cheniidry 
(which  has  been  formed  fince  the  lall  year),  with  a  very  com- 
plete chemical  apparatus,  and  alfo  with  a  coniiderable  pro- 
vifion  of  materials  neceflary  in  making  chemical  experi- 
ments. 

All  the  workftiops  of  the  Inditution  are  now  quite  finiflied  ; 
and  they  have  been  furnifhed  with  the  mod  complete  fets  of 
tools  that  could  be  procured ;  and  feveral  excellent  workmen 
are  now  employed  in  them  ;  and  a  great  variety  of  ufeful  ar- 
ticles, defigned  as  models  for  imitation,  have  already  been 
manufa6lured  in  the  houfe,  and  are  ready  to  be  delivered  to 
any  of  the  proprietors  or  fubfcribers  to  the  Inllitution  who 
may  be  difpofed  to  purchafe  tliem. 

The  great  kitchen  at  the  houfe  of  the  Inftitution  has  been 
finiflied,  and  now  contains  a  variety  of  new  and  ufeful  uten- 
fds,  and  implements  of  cookery,  many  of  which  are  in  daily 
ufe,  and  others  which  are  not  are  fo  cxpofed  to  view  as  to 
be  ealily  underllood,  and  their  merit  appreciated. 

The  dining-rooDi  and  the  managers  room,  which  is  ad- 
joining to  it,  have  both  been  quite  finiflied  and  furniflied. 

The  converfation-room  has  been  finiflied,  and  every  thing 
has  been  prepared  for  its  being  ufed  as  a  coffee-room.  It  is 
now  fet  apart  fur  the  reading  of  the  domedic  newfpapers,  of 
which  no  lefs  a  number  than  ten  are  regularly  taken  in  ;  and 
it  has  been  furniflied  with  a  fet  of  the  belt  geographical  maps 
and  charts  that  were  to  be  procured.  In  fele6ling  them,  the 
advice  and  alfillance  of  that  able  geographer  major  Rennell, 
were  obtained.  The  maps  are  fitted  up  according  to  a  new 
method,  which  has  been  found  to  be  very  convenient,  and 
at  the  fame  time  to  contribute  much  to  the  economy  of  fpace, 
and  to  the  prefervation  of  the  maps. 

The  fird  reading-room  (that  neared  to  the  great  hall)  has 
lately  been  appropriated  exclufively  to  the  reading  of  foreign 
newfpapers.  It  is  lighted  up,  as  formerly,  every  evening ;  and 
on  the  table  are  found  {t\tv\  foreign  gazettes,  from  different 
parts  of  the  continent,  in  the  French  and  German  languages, 
which  are  regularly  taken  in,  and  which,  coming  by  the 
pod,  condantly  arrive  at  the  earlied  periods. 

Mr.  Stanhope,  of  the  general  poll-offi'jc,  has  generoufly 
undertaken  to  manage  the  whole  bulincfs  of  procuring  thefe 
foreign  newfpapers,  and  to  caufe  them  to  be  delivered  at  the 
houfe  of  the  Inllitution  free  of  all  expenfes  for  podage. 
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The  fecbnd,  or  principal  reading-room,  which  is  26  feet 
long,  by  24  wide,  has  been  fitted  up  in  a  very  complete  and 
elecrant  manner,  and  furnifhed  with  neat  book  cafes,  which 
now  extend  round  three  fides  of  the  room,  affording  fpace  for 
more  than  ^800  volumes.  This  arrangement  has  rendered 
it  poffible  to  allow  the  fecond  lefture-room  (which  at  fome 
future  [;eriod  is  to  become  the  library)  to  remain  for  fome 
time  lonoer  in  its  prelent  Itale;  and  it  will  no  doubt  be  found 
very  ufeful  for  giving,  occafionally,  leilures  on  particular  fub- 
jc6ls,  unconnected  with  the  general  courfes  of  leirtuies  that 
are  regularly  given  in  the  great  le6lure-room  by  the  profeflbrs 
and  lecturers  of  the  Inllitution.  This  fecond  le6lure-room 
will  likewiie  be  found  very  convenient  for  the  meetings  of 
the  committees  of  the  Inftitution,  and  for  exhibiting  new 
experiments  to  feleil  meetings  of  fcientific  men. 

But  to  return  to  the  principal  reading-room.  The  accom- 
modations for  thofe  who  frequent  this  room  have  been  greatly 
augmented  fince  the  lad  year.  There  are  now  tw'o  long  ma- 
hogany tables  (each  11  feet  in  length,  and  3  feet  10  inches 
wide),  covered  with  green  cloth,  which  are  placed  parallel 
to  each  other,  on  oppofite  fides  of  the  room ;  and  each  of 
thefe  tables  is  well  lighted  at  night  by  an  elegant  Grecian 
lamp  of  three  branches,  fufpended  by  a  chain  from  the  ceiling 
of  the  room,  and  covered  with  a  (hade  of  white  filk. 

On  thefe  tables  are  found  no  lefs  than  54  foreign  and  do- 
meftic,  fcientific  and  literary  periodical  publications,  which 
are  regularly  taken  in. 

The  books  in  the  library  of  the  Inftitution  have  been  con- 
fiderably  increased  during  the  lalt  year,  both  by  prefents  and 
by  new  purchafes. 

The  principal  reading-room  has  been  ornamented  by  an 
elegant  bull  of  his  majefty,  our  moll  gracious  fovereign, 
patron  of  the  Inftitution  ;  and  by  the  bufts  of  thofe  great  lu- 
minaries of  fcience.  Bacon,  and  the  immortal  Newton. 

With  regard  to  the  puiilic  opinion  refpefting  the  Inftitu- 
tion, T  have  the  moft  fenfible  fatisfaftion  in  being  able  to  lay 
before  the  managers  and  vifitors  indifputable  proofs  of  its 
growing  reputation.  The  reading-rooms  and  lectures  at  the 
houfe  ot  the  Inftitution  are  confiderably  more  frequented  this 
year  than  they  ever  have  been  before;  and,  although  the 
prices  of  proprietors'  fliares,  and  of  life  and  annual  fubfcrip- 
tions,  have  been  confiderably  raifed,  the  lifts  of  proprietors 
and  fubfcrlbers  have,  during  the  laft  ten  months,  been  auo-- 
mented  by  no  lefs  than  154  new  names,  as  will  appear  by 
the  following  ftatement. 

F  %  There 
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There  were  belonging  to  the  Royal  InflitutioTi 

On  the  On  the  , 

5.l.ju„e,  .ChApnl,  Aug;.-., 

looi.  iSca. 

Proprietors       -     -     -     33^  ^^i               j$ 

Life  fubfcribers     -     -     268  2^84               i5 

Annual  fubfcribers     -     527  649             122 


Total         USD  1274  154 

The  income  and  pecuniary  refources  «Af  the  luftitution  have, 
ftf  courfe,  kept  pace  with  the  increafc  of  its  proprietors  and 
iublcribers ;  and  its  expenfes,  though  they  have  ueceflarily 
been  very  heavy,  wMk  io  great  and  extenli've  a  plan  has  been 
carrying  into  cxecutidt^  yet  they  ha\e  been  regulated  with 
ib  much  order  and  ccotioiwy,  that  the  proprietors  will,  no 
doubt,  be  fatistied  with  the  accounts  that  will  be  bid  before 
them  at  their  next  annual  meeting,  v/hich  will  be  bdd  in  a 
k'w  days. 

It  w  ill  flill  be  frcHi  In  the  recolleftion-  of  the  manao-ers  and 
vifitors,  that,  when,  in  the  year  i8oo,  it  waa  finally  deter- 
mined by  the  propricto;-s  to  undertake  the  additional  build- 
ings at  the  houfe  of  the  {nititution,  it  was  then  thought  io 
be  quite  impoflible  to  complete  fo  great  and  expenfive  aii  un- 
dertaking without  a  loan  of  at  leaft  5000 1.;  and  it  will  like* 
wife  be  remembered  tliat,  on  opening  .i  iubfcription  for  that 
purpofe,  no  lefs  a  fmn  than  7000 1."  was  gcneroufly  otTeredy 
fey  a  comparatively  fmall  number  of  the  proprietors,  in  a  very 
ftort  time.  It  will  alfo  be  recoUefted  that  I  took  the  liberty 
in  the  report  which  I  had  the  honour  to  lay  before  the  ma- 
nagers lall  year,  on  the  25th  of  May,  to  exprefs  a  hope  that 
not  only  the  expenfes  of  the  new  buiWings  above-mentioned, 
but  of  others  alfo  which  were  wanted,  and  of  all  the  altera- 
tions and  additions  that  would  be  nccelfary  to  be  made  to 
finifh  the  houfe  in  the  moft  contplete  manwer^  aiid  to  furnifli 
k  elegantk',  might,  perhaps,  with  due  care  and  attention,  be 
defrayed  without  calling  for  any  part  of  that  fum  of  7000I., 
which  had  been  fubfcribed  to  enable  the  managers  to  com- 
plete this  great  vmdertakkio-. 

i  have  nowy  m  common  wrth  mv  two  eoHeagues  of  the 
"Committee  of  c.^pt-nditme  (Lord  Pelham  and  Mr"  Sujivan), 
who  with  myfclf  have  been  fpecially  charged  by  the  mana- 
gers of  the  Inttitution  with  the  fuperintetidanoe  and  control 
€>f  thefe  expenfes,  tiie  plcafure  to  Italc  tliat  tlicfe  hopes  have 
7!0t  been  difappciuted. 
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By  the  accounts  which   have  been  Jaid  before  the  vifitors 
It  appears. 

That  the  whojc  of  the  fums  that  have  from  time  to  time 
become  due  to  Mr.  Hancock,   who  contra^ed  with  the  m.- 

-.'.Tf'  5^^^''T-'  '""^  ^^'  "'^"  buildmgs,  have  been  regularly 
paid.  That  his  work  havmg  been  finifhed,  and  re'ularlv 
j^xammed  by  the  furveyor  of  the  Inftitution,  his  accounts 
fiaye  been  clofcd  and  the  balance  due  to  him  fi'om  the  Infti- 
tution has  been  fettled. 

That  the  inftah«ents  agreed  to  be  advanced  to  him,  on  his 

bTent"  ""T^  T  ^"^^P'^'^'^S  the  attic  ftory,  have  likewife 
oeen  regularly  paid,  and  that  no  more  than  about  cool,  will 

nieted'.f   "T'  r  ^T  ^^'  '^'''''^^  ^^-h^"  he  fl.all  have  com- 

£  weeks.  '   '  '"'"''''  '"^'"^  '"^"  ^"  ^"'^^^  i"  ^ 

It  appeared  likewife,  by  tliefe  accounts,  that  all  the  car 

Tt'lTh^  r'^r'"'.'  "^T?"'' -'"''^  S^'"^''"^  ^'^^'^  for  extra  w^ork 
at  he  houfe  of  the  Inltitntion,— not  included  in  Mr  Han- 
cock s  contraas,-havc  been  brought  to  account:  that  the 
ialaries  and  wages  of  thofe  who  conftitute  the  eftabliflmient 

tr.  itL  kT",  ^'^"\  ^''"  ['2"'"'''>'  P^'^  5  and  that  all  the 
tradeimens  bills  have  been  duly  checked,  and  regularly  dif- 

Aiid,  laftly,  that  all  the  fums  due  from  the  Inftitution  on 
current  accounts,  including  every  demand  that  can  be  b  ouX 
againk  tne  In(titution,  even  after  all  the  new  works  now  car- 
rving  on  at  the  houfe  of  the  Inftitution  f],a!l  have  been  com- 
plcted,  amounts  to  about  3900I.;  while  the  fums  belouffine 

nronl  ',  ^fTc    T^'"^'  "''^  ^"^  ^°  '^'^  Inftitution  from 

proprietors  and   fubfcnbers,   and  from  fome  other  perfons 
amounts  to  about  8100].  pt^nons. 

From  this  ftatement  it  is  evident  that  the  Inftitution  has 
been  completed  wuhout  any  debt  beincr  incurred :  and    bv 
an  account  wh.ch   has  been  laid  before^  the   n.anao-ers  and 
vifitors,  ,t  appears  that  the  prefent  annual  income  oAhe  In- 
Ititut.on  IS  quite  fnftieient   to  defray  all  the  expenfes  of  keen- 
ing .t.     Ihe  Koyal  Inititut.on  of  Great  Britain  may  therefore 
be  conlidered  as  limthed  and  firmly  edabliO.cd.    That  it  may 
;ong  continue  to  flourifli  is,  no  doubt,    the  ardent  wiOi  oT 
hole  who  are  connected  with  i, ;  and  alfo  of  all  thofe  who 
are  acquamted  wuh   the  principles  on  which  it  is  founded 
and  who  know  how  powerfully  .t  muft  contribute  to  the  Ge- 
neral diflufion  of  an  adive  fpirit  of  inquirv  and  ufeful  iS, 
provemeiit  among  all  ranks  of  fociety.  ' 

■^3  LINNEAN 
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LINNEAN   SOCIETY  OF  LONDON. 

On  Tuefday,  the  nth  of  May,  this  fociety  held  their  fird 
meeting  under  a  royal  charter  of  incorporalicn,  wherein  the 
follow  ing  firft  fifteen  fellows  are  appointed  to  form  the  council 
for  the  year  enfuing,  viz. 

George  earl  of  Dartmouth,  F.  R.S. 

James  Edward  Smith,  M.D.  F.  R.  S.  prcfident, 

Thon)as  Marfham,  efq.  treafurer. 

Alexander  M'Leay,  efq.  fecretary. 

Jonas  Dryander,  efq. 

The  Rev   Samuel  Goodenough,  LL.D. 

A.  B.  Lambert,  efq.  F.R.S. 

R.  A.  Saliftury,  efq.  F.R.S. 

W.  G.  Maton,  M.D.  F.R.S. 

William  Lewis,  ef(j. 

Thomas  Furley  Former,  efq. 

Charles  Hatchett,  efq.  F.R.S. 

The  Rev.  Thomas  Rackett,  M.A. 

John  Symmons,  efq.  F.R.S. 

Thomas  Young,  M.  D.  F.  R.  S. 

X.ITERARY    AND     PHILOSOPHICAL    SOCIETY,    NEW- 
CASTLE. 

This  fociety,  inftituted  only  a  few  years  ago,  is  now  in  fo 

flourifliing  a  ftate,  that  it  has  at  this  time  under  coniideration 
a  plan  for  eftahlifliing  a  le6lurefhip  on  the  fubjeft  of  natural 
and  experimental  philofophy.  A  paper  on  the  fubjeft,  drawn 
up  by  Mr.  Thomas  Biggs,  one  of  the  members,  has  been 
printed  and  circulated  by  the  fociety;  and  fuch  exertions  are 
making,  that  we  hope  foon  to  be  able  to  announce  that  a 
fufficient  fund  has  been  obtained  for  carrying  this  defirable 
jneafure  into  effe6t. 

PHYSIOLECTICAL   SOCIETY. 

A  fociety  under  the  above  title  has  juft  been  inftituted  at 
Birmingham  '^  for  the  purpofe  of  improving  its  members  in 
natural  philofophy  by  le(5lure,  experiment,  and  difcuffion." 
A  fuitable  apparatus  is  to  be  provided. at  the  eXpenfe  of  the 
members,  each  of  whom  during  thefeffions  is  to  leirlure,  in 
his  turn,  upon  a  fuhjeft  in  natural  philofophy  chofen  by  him^ 
felf,  but  approved  by  a  quorum  of  the  fociety,  and  vifiting 
auditors  are  to  be  admitted  to  the  fittings  under  certain  re- 
gulations. This  is  as  it  ought  to  be,  and  does  much  credit 
to  thofe  fcientific  gentlemen  who  planned  and  have  united 
for  fuch  objeds.     This  will  not  only  iiifure  their  own  im-r 

provemeni, 
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provemcnt,  but  tend  to  fpread  a  tafte  for  philofophlcal  ftudies, 
uhich  cannot  fail  to  prove  eventually  highly  beneficial  even 
in  a  commercial  point  of  view,  as  leading  to  fcientific  im- 
provements in  the  various  manufa6lures  of  the  neighbour- 
hood.    We  wifli  fimilar  iuftilutions  were  more  general. 

ROYAL    ACADEMY     OF     INSCRIPTIONS,     FINE     ARTS, 
HISTORY,   AND   ANTiaUITIES,  AT   STOCKHOLM. 

As  the  focietv  received  no  anfwer  to  the  following  queftion: 
A  hiftorico-critical  treatife  on  the  printed  and  manufcript 
works  written  by  individuals  of  the  royal  family;  it  has 
been  again  propofed  for  the  year  i8c3. 

The  following  prize  queftions  have  alfo  been  propofed  : 

Foreign  langiiages. — An  examination  of  the  advantages  or 
difadvanta<Tes  of  the  nev.'  melliods  invented  in  modern  times 
for  facilitatino-  the  ftudy  of  the  fciences;  and  whether  thefe 
methods  are  prejudicial  to  real  learning.  The  prize  is  a  gold 
medal  of  the  value  of  twenty-fix  ducats. 

Antiquities. — An  eifay  on  the  origin  of  the  arts  and  ma- 
nufactures in  Sweden,  and  on  the  progrefs  of  them,  to  the 
acceffion  of  Guftavus  I.;  with  a  general  view  of  the  laws  and 
regulations  which  relate  to  trades  and  companies.  The  prize 
is  a  gold  medal  of  fifteen  ducats. 

IriJ'cript'wns  and  De'vices. — Sketch  of  epitaphs  for  king 
Charles  VIII. ;  Knntfon,  Birger  Jarl,  and  Terkel  Knutfon, 
reo;ents  of  the  kino-dom  durine;  the  minority  of  kino;  Biro-cr. 
Sketch  of  medals  on  the  moft  remarkable  events  which  took 
place  in  Sweden  in  the  courfe  of  the  18th  century,  to  be 
chofen  at  the  pleafurc  of  the  author.  The  prize  is  a  gold 
medal  of  tv;elve  ducais. 

The  papers  mu(t  be  tranfmitted  to  the  academy,  in  the 
ufual  manner,  before  the  20th  of  January  1803. 

jtCADEMY  OF   SCIENCES   AT   BERLIN. 

On  the  28th  of  January  1802  the  academy  held  a  public 
fitting,  which  was  opened  by  M.  Merian  with  a  difcourfe 
in  French  ;  after  which  he  read  the  eulogy  of  M.  Selle,  the 
late  direttor  of  the  philofophic  clafs.  He  announced  alio 
that  his  intimate  friend  M.  Gerhard  had  difcovered  that,  in 
galvanic  experiments,  nickel  combined  with  zinc  produces 
the  fame  eficil  as  filver  and  copper. 

Profellbr  Bode  read  a  hiftory  of  the  dilcovery  of  the  new 
planet  Ceres,  obferved  by  him  on  the  15th,  23d,  25th,  and 
26th  of  January. 

Klaproth,  in  a  memoir  on  galvaniTm,  gave  fome  details  on 
the  lall  experiments  made  on  a  large  fcale  on  that  fubjeft  by 

F4        ■  Van 
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Van  Marum,  of  Haarlem,  comparing  them  with  analogous 
experiments  made  with  the  Tyleiian  electric  apparatus. 

The  fame  chemift  made  fome  experiments  with  the  Voltaic 
pile  conftru6led,  according  to  the  direftions  of  Van  Marum, 
with  52  plates  of  zinc  and  copper,  each  five  inches  fquare,  in 
two  div'ifions :  the  principal  phaenomenon  obferved  was  the 
combuftion  of  metals. 

PHiLOMATic  socipyrv. 

C.  Picket  road  a  notice  on  the  (late  of  agriculture  in  the 
environs  of  Ahcant.  The  foil  in  the  neighbourhood  of  Ali- 
cant  is  in  general  light;  on  the  heights  it  is  formed  almoll 
entirely  of  the  wrecks  of  rocky  and  calcareous  mountains, 
while  in  the  valleys  it  is  fandy,  with  beds  of  clav  and  marl : 
but  in  a  climate  fo  warm,  this  ditference  in  the  nature  of  the 
foil  is  of  lefs  importance  to  agriculture  than  that  which  re- 
fults  from  thedrynefs  or  moiftnefs  of  the  ground.  C.  Pi6tct. 
defcribes  feparately  the  agriculture  of  the  dry  lands  and  that 
of  thofe  which  are  watered. 

The  tree  referved  almoft  exclulively  for  the  dry  land  is 
the  almond-tree,  with  a  hard  or  foft  ihell :  it  flowers  in  the 
month  of  February.  The  green  bark  of  the  almonds  is  em- 
ployed in  the  manufa£luring  of  foap,  on  account  of  the  alkali 
which  it  contains. 

The  caroub-tree,  the  fruit  of  which  ferves  as  food  to  the 
nudes,  is  alfo  cultivated,  and  that  variety  of  the  olive-tree 
which  produces  I'mal!  black  olives:  the  oil  of  them  is  of  a 
bad  quality,  becaufe  the  olives  are  left  heaped  upon  each 
other  for  a  long  time  before  the  oil  is  made. 

The  date-tree  at  Aiicant  rifes  to  the  height  of  60  feet;  the 
fruit  is  inferior  in  quality  to  that  of  Barbary.  The  leaves  of 
this  tree  are  employed  for  a  very  (inguJar  purpofe:  they  are 
blanched,  and  being  then  blefled  by  the  priefls,  are  fold  to 
individuals,  who  place  ihem  in  the  balconies  of  their  houfes 
as  prefervatives  from  all  kinds  of  danger.  Thefe  blanched 
leaves  are  exported  alfo  to  Italy.  1  he  leaves  of  the  male  or 
barren  date  are  employed  for  this  purpofe.  A  perfon  climbs 
np  to  the  top  of  the  tree,  turns  up  the  exterior  leaves  which 
have  fliot  forth,  and  they  are  furrounded  by  a  cord  which 
is  gradually  drawn  tighter,  after  which  they  are  covered  with 
a  bundle  of  draw  to  fecure  them  from  the  light.  The  bundle 
of  draw  is  not  entirely  clofcd  over  them  till  the  month  of 
Auguft.  This  operation  may  be  repeated  every  three  years 
on  the  f;ime  tree. 

The  land  is  cultivated  in  the  neighbourhood  of  Alicatit  by 

two  mules  yoked  to  a  plough.     After  the  land  is  ploughed, 
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the  farmers  endeavour  to  level  the  ground,  that  it  may  be 
watered  in  a  more  uniform  manner.  For  this  operation  they 
employ  a  box  open  before,  and  having  a  concave  bottom ;  it 
is  drawn  bv  a  mule :  the  driver  holds  it  behind  by  means  of 
a  handle,  and,  making  it  enter  the  ground  when  tiie  latter  is 
too  high,  tranfports  what  it  has  pared  off  to  fome  other  place 
where  tiie  foil  is  too  low. 

The  ufual  rotation  for  dry  land  is  as  follou  s  : — The  land  is 
fuffered  to  reft  for  a  year,  after  which  it  is  ploughed  and 
dunged:  it  is  then  fown  with  the  foda  plant,  then  with 
wheat,  and,  in  the  lad  place,  with  barley. 

The  foda  is  extracted  from  a  great  number  of  maritime 
plants ;  but  the  two  exclufivelv  cultivated  at  Alicant  for  that 
purpofe  are  the  Parilla  {Saljola  futrja,  Linn.),  and  the 
Soffa  {Salfola  foda^  Linn.).  The  method  of  cultivating 
them  is  the  fame;  but  the  former  requires  a  belter  foil,  and 
produces  much  better  foda. 

After  the  land  has  been  ploughed  feveral  times,  and 
dunged,  it  is  fown  with  barilla  in  the  month  of  December : 
it  is  fcarcaly  covered  with  earth,  and  the  days  when  the 
weather  feems  moft  difpofed  for  rain  are  chofen  for  that 
operation.  About  the  end  of  winter  the  field  is  weeded  as 
often  as  is  neceffary  to  deftroy  the  weeds.  The  barilla  is 
ready  to  be  colle6led  in  September :  that  intended  for  feed  is 
left  in  the  ground  for  a  month  longer.  The  plant  is  eaiily 
torn  up,  becaufe  it  has  very  fmall  roots:  when  pulled  it  is 
depofited  in  heaps,  and  loft  for  a  month  to  dry.  About  the 
middle  of  06lober  it  is  burnt.  Spherical  holes  capable  of 
containing  about  thirty  hundred  weight  of  foda  are  made  in 
the  earth,  above  each  cavity  are  placed  two  bars  of  iron 
which  fupport  the  plants  to  be  burnt,  and  which  are  mixed 
with  reeds  or  ftraw.  Care  is  taken  to  make  choice  of  a  day 
when  the  wind  is  not  too  ftrong,  otherwife  the  foda  would 
burn  too  rapidly,  and  be  reduced  with  more  difficulty  to  a  folid 
mafs :  it  is  neceflary  alfo  that  the  air  (liould  not  be  entirely 
calm  ;  for  in  that  cafe  the  fmokc,  by  not  being  carried  off, 
dirties  the  foda.  The  barilla  in  burning  experiences  a  kind 
offudon,  and  is  reduced  to  a  red  mafs,  which  rcfeniblcs  a 
fufed  metal,  and  v;hich  is  (lirred  once  or  twice,  in  order  that 
the  fufion  ftiould  be  more  complete.  When  the  pits  arc  full, 
which  generally  requires  a  whole  night,  the  matter  is  covered 
with  earth,  and  it  is  fuffered  to  cool  for  ten  or  twelve  days: 
the  cake  formed  is  then  uncovered,  and  it  is  broken  into 
large  fragments  with  hammers  j  after  which  it  is  carried  to 
warehoufes.  While  the  barilla  is  burning,  the  fweepings 
left  the  preceding  year  are  thrown  into  the  pits  in  order  that 

they 
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the\r  may  be  fufed  with  the  reft.  The  foffa  and  hanlla  ar?; 
cultivated  not  onlv  on  the  coaft,  but  at  the  diftance  of  nearly 
fortv' leatrues.  The  ioda,  howfeverj  is  of  at ii  .inferior  quality^ 
with  thai  of  Alicant.  i  . 

The  ciihivation  of  wheat  and  barley  prefents  nothing  re- 
markable except  the  defective  method  of  threfliing  them. 
The  grain  is  fpread  out  on  a  plat  of  ground  well 'covered  with 
grafs;  and  mules  yoked  two  and  two  are  made- to  trot  over  it. 
Thele  mules  are  often  yoked  alfo  to  an  in(trumelit  called  trdh,' 
on  which  the  driver  places  himfelf :  this  ir'dh  is  compofed  ot 
two  planks  joined  by  two  crofs  pieces,  and  turned  up  before.' 
This  operation,  detaches  the  grain  and  breaks  the  ft  raw.  When 
a  gentle  wind  blou-s,  advantage  is  taken  of  it  to  feparate  them ; 
they  are  thrown  into  the  air  wih  a  ihovel ;  the  ftraw  is  car- 
ried to  a  diftance,  and  nothing  remains  but  the  grain  mixed 
with  earth,  which  is  afterwards  feparated  by  means  ot  a  fieve. 

The  environs  of  Alicant  are  watered  either  by  wells,  from 
which  the  water  is  drawn  up  by  a  wheel  that  moves  a  rope 
furniflied  with  buckets,  or  by  running  water  brought  entirely 
from  a  large  refervoir  called  Pantaiio  di  Till.  This  refervoir, 
begun  by  the  Moors  and  finiftied  by  the  Spaniards,  is  a  defile 
between  the  mountains,  fti-at  by  a  ftrong  wall.  The  water  is 
fold  to  individuals :  each  proprietor  generally  receives  fome 
of  it  twice  every  year  to  water  his  land,  and  every  fortnight 
to  water  his  garden. 

It  is  in  the  diftrifts  thus  watered  that  lucern  is  cultivated; 
it  produces  thirteen  or  fourteen  crops  annually :  but  the  moft 
important  produt'iion  cultivated  in  the  watered  diftricis  is  the 
vine. 

The  vineyards  are  divided  into  fquares  with  elevated  ec\ge^ 
that  they  may  be  watered  with  more  effe£t.  The  vines  are 
pruiied  in  the  month  of  January :  they  are  not  ftripped  of 
their  leaves,  nor  are  they  ever  raifed  up,  and  they  are  dunged 
only  when  the  whole  vineyard  is  renewed :  they  are  dug 
once  in  winter  and  once  in  funnner.  The  vines  are  watered 
once  or  twice  every  year,  and  more  copiouily  when  young. 
When  the  grapes  are  very  ripe,  they  are  cut,  and  fpread  out 
in  a  dry  place  on  hurdles  made  of  reeds.  When  they  have 
loft  their  humidity  they  are  prelfed  ,above  large  ftone  jars,  co- 
vered with  boards  which  join  badly.  The  grapes  are  mixed 
with  a  little  lime,  the  probable  effeft  of  which,  accord- 
ino"  to  C.  T'iclet,  is  to  neutralize  the  acid,  and  fix  or  ieven 
men,  almoit  naked,  prefs  them  down  with  their  feet.  The 
(hilks  are  then  feparated,  and  the  hufks  are  thrown  into  the 
iars  to  colour  the  wine.  At  the  end  of  eight  or  ten  days  the 
liquor  is  dra^^  n  off  and  put  into  caflcs. 

The 


AJlronomy.  9^ 

"The  wine  made"  at  Alicant  is  (divided  into  Teveral  kinds  : 
ift,  Mofcatd  or  Mahnfy,  which  is  white  and  fwcet  :  2d, 
Aloque,  which  is  red,  &c.  and  employed  in  the  country  tor 
common  ufe  :  3d,  Feruhllon,  which  is  that  fweef  wme  known 
in  foreic-n  countries  under  the  name  of  Alicant  luine, 

SOCIETY  OF  EMULATION   AT  JlOUJErN. 

This  focietv  has  propofed  the  following  qneffion  : — ^To  in- 
dicate for  dveing;  fpun  cotton  of  a  red  colour  fimilar  to  that 
called  Indian  red';  a  procefs  which  ftiall  jequire 'only-fix  de- 

ficcations.  ,    "r  r 

The  dyed  fpecimens  will  be  fubjeaed  to  the  lame  proots 
as  thofe'dyed  in  the  beft  dve-hoxifes  of  Rpuen  ;  like  them 
they  muft  withftand  the  aaion'of  foap  and  that  of  the  nitnc. 

acid,  ,,,  • 

The  prize  will  be  a  cold  medal  of  theA^alu-e  of  600  trancs 

(25I.  fterling),  and  witl  be  adjudged  in  the  public  fitting  of 

Thermidor  7,  vear  11  (Julv  26,  1803).         . 

The  memoirs,  written  in  French  or  in  Latm,  mult  be 

tranfmitted,  poft  paid,  to  C.  Auber,  fccrctary  for  correfpond- 

ence,   at  the  Central  School,  before  the  25th  of  Meiridor^ 

year  11  (July  14,  1803). 


XVIII.  InteU'igence  and  M'lfceUaneous  Articles. 

ASTRONOMY. 

1  HE  planet  difcovered  by  Mr.  Olbers,  of  Bremen,  on  the 
28th  of  March  has  been  calculated  by  C.  Burckhardt,  who, 
after  lona  and  laborious  operations,   has  found  the  elements 
of  this  planet  in  the  following  manner :— Afcendmg  node, 
17^'  "8  57"  5  perihelion,  122°  3''  2";  mean  longitude  March 
31ft,  162    51' 14-2";  inclination,  34"  50^  40'^    mean  di- 
ilance  from  the  fun  or  greater  femi-axis,  2791 ;  eccentricity, 
0-246^  ;  diurnal  fidcreal  motion,  12'  40-84"':  fidereal  revolu- 
tion, 1703  days  7-tenths.     C.  Burckhardt  has  been  obliged 
to  calculate  the  perturbations  which  this  planet  experiences 
from  the  attradion  of  Jupiter,  and  which  occafioned  very 
fenlible  differences  in  the  obferved  places :   but  thele  calcula- 
tions are  very  complex,  on  account  of  the  great  inclination 
and  great  eccentricity  of  that  planet.  Lai.ande. 

The  orbit  of  the  planet  of  Olbers,  calculated  by  C.  Burck- 
hardt, the  elements  of  which  we  have  publifhed,  agrees  with- 
in u  few  feconds  with  the  obfervation  made  on  the  26th  by 
q  Meffier 
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Mefiier  and  Mecliain,  fo  that  this  new  planet  may  be  con- 
lidered  as  already  well  known.  Its  revolution  is  1703  day3, 
or  4  years  8  months  and  3  days.  That  of  Piazzi's  planet  is 
4  years  7  months  and  10  days:  but  their  dillances  are  dif- 
ferent on  account  of  the  difference  of  their  eccentricities. 
The  planet  of  01l)ers  varies  from  :2i  to  ^^^,  and  that  of  Piazzi 
from  27  to  28,  the  diftance  of  the  fun  from  the  earth,  being 
ten.  When  I  publiflied  the  two  laft  volumes  of  Montucla's 
Hiftory  of  the  Mathematics,  I  was  not  able  to  give  the  ele- 
ments of  the  latter  planet:  this  article  will  therefore  ferve;  as 
a  fupplement.  L  a  l  a  n  d  e  . 

*  ANTIQUITIES. 

A  letter  from  Naples  of  a  late  date  contains  the  following 
inforninlion  : — In  the  mufaeum  of  Porticl,  beloncing  to  the 
king  of  Naples,  there  have -been  for  a  long  time  nearly  eigh- 
teen hundred  manufcripts  on  papyrus,  which  were  found 
among  the  ruins  of  Herculaneum.  All  the  attempts  hitherto 
made  to.  take  advantage  of  this  valuable  difcovery  have  pro- 
cured only  a  very  infignificant  work  of  Philudemus  on  Mufic*. 
The  prince  of  Wales  lately  rcquelled  the  court  of  Naples  to 
authorize  Mr.  Halter,  one  of  his  librarians,  to  examine  the 
manulcripts  of  Herculaneum,  in  order  to  difcover  on  what 
fnbjcfts  they  treat,  and  to  publiih  fuch  works  as  appear  moll 
interefting. 

Mr.  Haiter  has  entered  upon  this  refearch  with  a  courage 
and  zeal  of  which  no  idea  can  be  formed  but  by  thofe  who 
have  witnefled  the  ahnolt  infurmountable  diHiculties  he  has 
l)ad  to  furniount  in  unrolling  manufcripts  reduced  to  char- 
coal, and  fo  brittle,  tliat  they  break  and  fall  into  duft:  by  the 
effed  of  the  leaft  breath. 

Mr.  Haiter  has  been  fo  fortunate  as  to  difcover,  a  few  days 
ago,  a  work  of  Epicurus  entitled  Of  the  Nature  of  Things y 
which  was  known  only  from  the  mention  made  of  it  by  fome 
writers  of  antiquity,  and  which  appears  to  have  ferved  as  the 
bafis  for  the  poem  of  Lucretius  on  the  fame  fubje6l.  A  copy 
is  now  making  of  this  maaufcript,  and  when  tranfcribed  it 
will  be  printed. 

Mr.  Hailer  has  employed  ten  pcrfons  to  unroll  the  fame 
number  of  manufcripts  on  papyrus;  and  there  is  reafon  to 
expe£l  from  this  laudable  activity  difcoveries  of  the  more 
Importance,  as  he  will  not  grow  weary  like  father  Anthony, 
formerly  charged  with  the  like  labour  on  works  of  liltle  im- 

■''^'  There  appears  to  be  here  a  fmall  error.  A  manufiript  on  the  Virtues 
and  Vices,  de  Virtutibus  et  fiiiiSf  has  alfo  been  unrolled  ;  and,  if  we  are 
not  niiftaken,  a  diird,  the  name  of  which  we  do  not  rccoUeft. 
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ponance,  as  he  propofes  to  colleft  only  thofe  which  relite  to 
poetry  or  hiftory  or  which  are  in  fome  meafure  intereltinc- 
m  confequence  of  the  celebrity  of  their  authors.  ^ 

BABYLONIAN  INSCRIPTIONS. 

•    ^°"^^  ^™.VS°  '''^  g^'^^'e  a  fliort  account  of  Dr.  Hacrcr'3 
ingenious  DifTertation   on   the  Infcriptions   found  on  iome 
bncks    brought  to  this  country  at  the  expenfe  of  the  Eaft 
India  Company,  from  the  rums  of  a  city  on  the  Euphrates 
fuppofcd   to  be  thefite  of  the  antient  Eabybn.     We  now 
earn  that  M.  Lichtenftein,  intendant-gener'al  of  Helmftadt, 
m  the  duchv  01  Bmnfmck,  having  ftudied  on«  of  thefe  in- 
criptions    (the  one  of  which  we  gave  a  copy  in  our  eleventh 
^oiume,)    has  fucceeded  in  decyphering  the  hieroglvphica! 
charaftcrs  which  u  exhibited,  and  that'he  means  to  lay  be- 
lore  tl>e  learned  world  an  exnianation  of  the  principles  on 
vhich  h.s  dncovery  rcfts.     fnis  difcoverv,  if  well  founded, 
whiph  /^"''"■^'"^^'^'^"^^Se  to  hiftory,  as  the  characters 
which  diftrngmHi  the  monuments  of  Perfepolis  and  the  in- 
terior of  Afia    and  which  have  hitherto  baffled  every  attempt 
of  the    earned  to  aec^pher  them,  feem  nearly  allied  to  thofe 
ot  Ijabylon,  from  which  they  are  probably  derived. 

GEOGRAPHY,  VOYAGES,  AND  TRAVELS 

According  to  the  laiUetters  from  Mr.  Humboldt,  dated 
November  26,  1801,  he  was  then  on  his  way  to  Quito  and 
m  Januarv  i8o:j  intended  to  proceed  to  Lima,  thence  in  the 
nion  h  oi  May  to  Acapulco  and  Mexico,  from  which  he  p  o! 
pofed  takmg  a  palTage  to  the  Philippines,  and  then  to  return 
to  Europe  by  the  Cape  of  Good  Hope. 

IJe  following  account  is  extraAed  from  a  letter  daterf 
Leghorn,  March  22,  1802,  addreffed  to  the  editor  of  the 
Magaxm  Encyclopedique:—'^  I  have  found  here  a  lar^e 
packet  of  letters  from  Ceylon,  addreffed  to  me  by  Jord  Glen- 
bervie.  I  leam  from  the  letters  of  M.  de  I.  that  he  has  fent 
to  London  a  work  on  that  illand.  Colonel  North,  the  20- 
vernor  of  Ceylon,  had  fo  good  an  opinion  of  it  that  he  t^k 
tne  trouble  himfelf  to  correct  the  EnsHfh  tranGation      It 

ii?r.!r\V  TT'^f  ""'  '?'>'  ^'"^  refpecling  this  famous 
iUand.  M  de  L,  having  learned  the  Portuguefe  and  Cm- 
giieie,  which  are  the  language«=  of  the  country,  xvas  enabled 
to  acquire  information  refpe6ling  the  antient  hiftorvofthe 
coumrv,  and  other  branches  of  antiquity  entirely  new  -  this 
part  of  the  work  therefore,  has  been  fent  to  the  fociety  at 
2  'r.  I  '^^;?^^^'-"^  '^  the  JJiatlc  Rejearcbes.  It  (hows 
that  Ceylon  had  for  a  legiflator  Boudhoo,  whofe  laws  a-e  older 
perhaps,  man  thofe  of  Erahma  in  the  peninfula  of  India,  and 


diH^;r 


94  Geography,  Voyages,  and  Travels. 

Jiffpr  frnm  them  in  feveral  imporlant  points,  fnch  as  tti« 
to  al  w  f  thefonl,  whi.h  Bondhoo  admits  after  a  ntn  t.. 
ul  •.  anlmiirrations;  whereas  the  Brachmans  adm.t  he 
W  tranfum-ralions,  and  conclude  wuh  ellablidnng  the 
imnio  tt  itv  oi  the  pnrified  foul.  The  work  then,  contatns 
a  d  ?ri  on  of  the  manners,  cuttoms,  »d  governmen  of 
fheih  d-  account  of  an  embafly  to  Cand.a,  the  cap.tal  of 
h    k!n  d.;m,  in  the  interior  of  Uk-  .lland,  mt  wh.ch  occafion 

irwr::fa;;'^:;u'J^;oi&^wo.^-ai:^ 

frenar'c-d  am  dried,  and  a  collcaion  of  5°°  drawuigs  of 
'p  ams  nd  Inimals  fcnt  to  the  Eaft  ind.a  company.  Th.s 
loAeontainsalfo  different  memotrs  on  'h=  ope">™-  "f^^^/^ 
Governor  in  rc-ard  to  laliours  with  which  M.  de  I.  wa- 
tha?"ed  Tlial'on  the  cultivation  of  the  cinnamon  f.ates 
niatTwoodl\  miles  in  circumference  became  a  garden  m 

's  .rouhs:  if   roduced  800  bales  of  cinnamon :  a,  p.*n 

''  ^'^'T'^st.^  t::^  ':t'u;'^;carf"fit?n« 

pany  ^f  ;°°°1  J''    "f  ^jfere  M   de  I.  fnperintended  the  ex- 

the  cuiun  or  Mannar,  untrL.  ivj..  ut.  i       i  Txxm 

trXn  of  the  pearls  laft  year  in  the  month  of  March.  1  vvo 
md  S  and  li  ly  boats,  with  divers,  were  employed  m  the 
fi  erv  'bee  boats  bru^cr  the  oyfters  every  day  on  (bore 
t lerl\b  y  are  f.ffered  lo  rot  for  about  a  week ;  they  are 
h  uwaM,  after  wh.ch  the  .fin.  ,s  boded  and  expo  d  to 
A  Th;«  matter  is  then  wmnowed  by  women,  and  tne 

^el'rls  ar    exS  d.     In  the  midft  of  this  air,  wh.ch  might 
Te"    peaS  to  be  rendered   poifonous  by  the  itench     the 
people  employed  find  no  more  mconvemence  than  it  they 
Shed  the'pureft  air.     A  memoir  on  the  huntmg  of  ele- 
phan  "  wbicl   Ibows,  that  of  200  of  thefe  ammals  eaught 
Su?:::g'one  of  thefe.  hunting  excurfums    160  pe^.(^^b>^  d   " 
agreeable  accidents  m  confequence  ot  ^^f  ^ad  method  em 
played  :  no  more  than  forty  reman,  to  be  t^msf,  >^|"-^^^^^ 
fimnler  means,  the  lofs  might  be  reduced  to  eight  or  ten. 
A     urnev  to  t'  e  fouthward  part  of  the  ifland  t^o  examine   he 
^1       nSihest  contains,  and  to  difcover  the  beft  method  of 
mnro^im^  the  produt\ion  of  fait.     In  confequence  of  the  to- 
X  h  ^a   obfervations  made  bv  M    de  I.  during  the  courfe 
of  Ibis  iourney  he  has  been  appointed  furveyor-gencral  of  the 
Ind  -^and  fiken  furveyors,'m  live  d.vifions,  are  now  em- 
I'ed   in  making  plans,  and  in  otber  operations  nec^flay 
for  the  conftru6Vion  of  a  general  map,  which  iS  to  be  fimlhed 
in  two  years.  earth- 


Earthquahts.—Deaf  cnid  Dumb.  ^^ 

.        -.  .      .  EAKTHaUAKES. 

A  French  officer  of  dragoons,,  now  in  garrifon  at  Lodi,  la 
a  letter  to  his  father,  dated  the  9th  of  Mav,  gives  the  fcllow- 
mg  account  ^^"  I  wnte  i,n  haHe  to  inform  you,  that  au 
earthquake  has  been  felt. here,  but  that  I  have  met  ^vith  no 
accident.  We  were  fitting  quietly  at  breakfaft,  when  our 
houie  gave  a  terrible  crafh,  that  fliook  us  on  our  feat'^      We 

t'nrnH  '  ^f  i^'7  ''  f^'  ''^''^-  ^'''"^  ^^^'"S  ^^'^'^  ov^er- 
turneJ  j  the  cloaks  and  portmanteaus  rolled  about,  and  the 

dragoons  were  tumbled  down  in  attempting  to  defcend  the 

Itairs.     bome  chimneys  were  thrown  down:  all  the  peonle 

.^vere.at  prayers  in  the  ftrcets.  The  fhock  commenced  at  Fortv 

minutes  pajt  ten  in  the  morning,  and  lafted  about  three  fe- 

conds.     We  have  efcaped  with  the  fright.     We  mioht  now 

laugh  were^  we  not  much  aflfeaed,  when  we  learned  th^at  about 

ten  miles  chftance  (three  French  leagues)  the  town  of  Crema 

IZ  ]  t r  .^'''^'J^^l-^r  '^'  earthquake.  The  inhabitants 
faved  themfelves  by  flight;  and  no  people  were  remaining 
there  except  the  ehaffeurs  of  the  15th  regiment,  to  prevenf 
plunder.  At  40  miles  difhince  (about  12  French  lear-ues)  the 
village  pf  Menguin,  where  there  was  a  fine  lake  of  a^bout  ten 
mi  es  circumference,  has  been  fwallowed  up  in  the  lake;  and 
not  a  fingle  perfon  has  been  faved,  nor  does  a  fingle  vefiiae  of 
that  village  remain."  ° 

Letters  from  Verona  (late,  that  thev  experienced  an  earth- 
quaKe  there  on  the  12th  of  May,  which  Extended  alfo  to  the 
Venetian  territories,  where,  however,  it  was  lefs  violent  than 

twelve  houfes  were  thrown  down.  Bergamo  fuflained  fome 
damage  alio. 

After  the  earthquake,  which  was  filt  in  the  dates  of  Parma 
leyeral  fiflures  were  formed  on  the  heights  and  in  the  environ 
ot  the  town  of  Bard.,  from  which  a  quantity  of  petroleum 
iHued.     This  circumflance  has  already  produced  a  fall  in  the 
price  of  all  the  common  oils,  as  it'afibrds  light  at  a  much 
"heaper  rate.  °  niu^^u 

DEAF  AND  DUMB. 

Some  interefting  experiments  were  lately  made  in  the  Deaf 
and  Dumb  Inf^itute  at  Pans.  It  has  beei  long  known  that 
moft  deaf  and  dumb  perfons,  when  near  large  cvannon  which 
are  fixed,  or  near  churches  when  the  bells  ar?  runo-,  give  fome 
md.cat.ons  of  hearing.  It  has,  however,  not  yetl^etn  deter! 
mined  with  certainty,  whether  the  nnprcffions  made  on  fuch 
occafions  are  produced  merely  by  the  violent  motion  or  con- 
culfion  of  the  air.  The  experiments  lately  made  by  C.  Beyer 
on  this  fubjea  leave  no  doubt  refpeaing'ihis  problem.  The 
mftrumcnts  which  he  employed  did  not  enlit  very  ftrong 

tones : 


9^  Vzfccvery  near  Home* 

tones:  he  produced  the  mod  acute  tones  in  the  diatonic 
fcale ;  and  thefe  were  found  to  be  the  beft  calculated  for  ex- 
citing the  organs  of  hearing.  In  the  fitting  of  March  31ft 
laft,  the  fociety  were  defirous  of  afceriaining  whether  the 
fenfation  produced  on  the  deaf  and  dumb  by  mufical  inftru- 
inents  was  an  indefinite  and  obfcure  perception,  or  if  they 
were  capable  ot  diftinguirtiing  gradations  in  the  tones  pre- 
lented  to  their  cars.  For  this  purpofe  they  were  blindfolded^ 
and  different  inftruments  which  had  been  before  employed 
were  then  made  to  Ibund.  The  perfons  who  were  the  obje^ls 
of  this  experiment  not  only  (bowed  by  uniform  movements 
that  they  lieard  thefe  founds,  but  they  indicated  by  particular 
ligns  the  kind  of  inltruments  employed  ;  which  was  a  certain 
proof  that  they  were  able  to  diflinguilh  the  difierent  tones. 
In  regard  to  one  of  them,  the  following  remarkable  phoeno- 
menon  was  obferved  :  a  fingie  tone  made  no  imprefTion  upon 
him,  and  it  was  neecfTary  to  repeat  it  feveral  times  before  he 
was  fenfible  of  it,  and  able  to  dillinguifh  it.  It  was  thence 
concluded  that  it  would  be  neceffary  for  this  young  man  tg> 
learn  to  hear,  as  perfons  born  blind  who  recover  their  fight 
in  confcquencc  of  a  chirurgical  operation  mull  gradually 
learn  to  fee  and  to  diflinguifii  objeCls. 

In  confequence  of  the  experiments  on  deafnefs  lately  made 
at  Paris  by  C.  Beyer,  from  which  it  is  concluded  that  the 
degree  of  deafnefs  is  to  be  aicribcd  to  a  relaxation  or  too 
great  diftenfion  of  the  membranum  tympani,  Dr.  Gall,  of 
Vienna,  has  examined  the  fame  lubje6l,  and,  by  anatomical 
refearchcs  on  heads  of  feveral  deaf  and  dumb  perfons,  has 
found  that  the  organs  oi  hearino;  are  in  general  obllruffed  in 
confequence  of  fwclied  glands.  He  is  therefore  of  opinion 
that  antimony  may  be  employed  with  advantage  on  perfons 
whofe  deafnefs  has  not  attained  to  a  very  high  degree. 

DISCOVERY    NEAR    ROME. 

During  the  latter  end  of  April^  fbme  workincn  employed 
in  digging  a  trench  ibr  t!ie  purpofe  of  planting  a  new  vine- 
vard  at  the  feat  of  ihe  chcalier  i'etrini,  in  the  neighbour- 
hood of  Rome,  f  )und  the  fkeieton  of  an  aniiiial,  to  which 
they  paid  little  attention  till  they  obferved  fome  bones  of  a 
monflrous  fize.  A  thigh  bone  which  was  meafured  was  two 
Paris  feet  four  inches  in  circumference.  Some  teeth  wer^ 
found  fix  inches  in  length,  and  which  had  a  -^nai  releni- 
blance  to  others  found  in  Siberia,  and  aeur  the  Ohio  in 
America.  Through  the  negligence  uf  ttie  workmen  this  in- 
terefling  objedl  of  naturrd  hillorv  was  nearly  dellroyed,  great 
part  of  it  having  crumbltd  intotluft  when  expofed  to  the  air. 
There  is  reafon  to  believe  ttjat  this  fkeieton  belonged  to  fome 
of  the  monftrous  race  of  animals  now  extinft,  fuch  as  the 
mammouth,  XIX.  PREMIUMS 
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PBEMIUMS  offered  hij  the  Society,  instituted  at  London,/(;r 
the  Encouragement  of  Arts,  Manufactures ,  and  ConuncrcCi 
for  the  Year  1802. 


TO  THE  PUBLIC, 

THE  chief  objects  of  the  Society  are  to  promote  the  Arts,  Manufactures,  anc^  Commerce 
of  this  kingdom,  by  gi\ing  rewards  foi  all  such  useful  In\entions,  Discoveries  and  Im- 
provements, (though  not  mentioned  in  this  book.,)  as  tend  to  that  purpose  ;  and,  in  pursuance  of 
thii  plan,  the  Society  have  already  expr-nded  near  fifty  i  housand  pounds,  advanced  by- 
voluntary  subscriptions  of  their  members,  aiui  legacies  bequeathed. 

The  manner  in  which  this  money  has  been  distributed  msy  be  seen  by  applying  to  the  Secre- 
tary or  other  officers  of  the  SoctETY,  at  their  house  in  the  Adeljihi.  The  Register  of  the  Pre- 
miums and  Bounties  they  have  given  will  shew  the  very  great  advantages  which  the  Public  have 
derived  from  this  Institution. 

The  meetings  or  the  Society'  are  held  every  IVcdneiday,  at  seven  o'clock  in  the  evening,  from 
the  fourth  Wednesday  in  October  to  the  first  Wednesday  in  June.  The  several  Committees  meet 
on  other  evenings  in  the  week  during  the  session. 

In  order  still  farther  to  promote  the  laudable  views  of  this  Society,  it  may  be  necessary  to 
explain  the  mode  by  which  its  members  continue  to  be  elected. 

Each  member  ha-s  the  privilege,  at  any  weekly  meeting  of  the  Society,  of  pioposing  any 
person  who  is  desirous  to  become  a  member,  provided  su£h  proposal  is  signed  by  three  mem- 
bers of  the  Society. 

Peers  of  the  Realm  or  Lords  of  Parliament  are,  on  their  being  proposed,  immediately  ballotted 
for  ;  and  the  name,  with  the  addition  and  place  of  abode,  of  every  other  person  proposing  to  be- 
come a  member,  is  to  be  deliveied  to  the  Secretary,  who  is  to  read  the  same,  and  properly  insert 
the  name  in  a  list,  which  is  to  be  hungup  in  the  Society's  room  until  the  next  meeting;  at 
which  time  such  person  shall  be  ballotted  for;  and,  if  two-thiids  of  the  members,  then  voting, 
ballot  ui  his  favour,  he  shall  be  deemed  K.JierJietual  manber,  upon  payment  of  Tioenty  Guineas  at 
one  payment ;  or  a  iubscribing  member,  upon  payment  of  any  sum  not  less  than  Two  Guineas 
annually. 

Every  member  is  entitled  to  vote  and  be  concerned  in  all  the  transactions  of  the  Society,  and 
to  attend  and  vote  at  the  several  Committees.  He  has  also  the  privilege  of  recommending  two 
persons  a^  Auditors,  at  the  weekly  meeting  of  the  Society;  and,  by  addressing  a  note  to  the 
Housekeeper,  of  introducing  his  friends  to  examine  the  various  models,  machines,  and  productions, 
in  different  branches  of  arts,  manufactures,  and  commerce,  for  which  rewards  have  been  bestowed; 
and  to  inspect  the  magnificent  scries  of  moral  and  historical  paintings  so  happily  contrived  and 
completed  by  James  Barry,  Esq.  which,  with  some  valuable  busts  and  statues,  decorate  the 
Great  Room.  He  has  li  kewise  the  u^e  of  a  valuable  Library  ;  and  is  entitled  to  the  annual  Vo- 
lume of  the  Society's  Transactions. 

The  time  appointed  for  admission  to  the  paintings  or  models,  is  from  ten  to  two  o'clock,  Sun' 
days  and  IVedncsdayn  excepted. 


PREMIUMS  m  AGRICULTURE.  and  silver  fir,  with  or  without  screens  of  Scotch 

THE  public  are  requested  to  take  notice  that  fir,  adapted  to  the  soil,  and  intended  for  timber 

the  Society  abide  by  the  premiums  oiTer-  trees,  between. the  1st  of  October,  ISOl,  and  the 

ed  in  the  ISth  volume  ot"  their  Transactions,  for  1st  of  April,  1802,  the  gold  medal, 

the  setting  of  acorns,  and  planting  of  timber-trees,  2.  For  the  second  greatest  quantity  of  land,  not 

although  such  premiums  are  not  here  reprinted.  less  than  seven  acres  j  the  silver  medal,  or  twenty 

Class  1.     Forest-trees.  guineas. 

To  the  person  who  shall  have  inclosed  and  3.  For  the  third  greatest  quantity  of  land,  not 
planted,  or  set,  the  greatest  number  of  acres  (not  less  than  five  acres,  the  silver  medal,  A  parti- 
less  than  ten)  of  land,  that  is  incapable  of  being  cular  account  of  the  methods  used  in  making  and 
ploughed,  such  as  the  borders  of  rivers,  the  sides  managing  the  plantations,  the  nature  of  the  soil, 
of  precipices,  and  any  land  that  has  too  many  the  probable  number  of  each  sort  of  plants,  to- 
rocks,  or  that  is  not  calculated  to  repay  the  ex-  gether  with  proper  certificates  that  they  were  in 
pence  of  tillage,  owing  to  the  stiffness  or  poverty  a  healthy  and  thriving  state  two  years  at  least 
of  the  soil,  the  surface  being  too  hillv,  mountain-  after  making  the  plantation,  to  be  delivered  to 
ous,  or  otherwise  unlit  for  tillage,  with  the  best  the  Society  on  or  before  the  first  Tuesday  iu 
sorts  of  forest-trees,  namely,  oak,  Spanish  ches-  November,  1805. 
mifs,  ash,  elm,  beech,  alder,  willow,  larch,  spruce  4,5,6.   The  same  premiums  are  extended 
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one  year  furtlier.    Cerlifalcs   to   be   prmluced 
on  or  before  tlie  first  Tuesday  in  Nov.  1806. 

7.  Ascertaining  the  best  method  of 
RAISING  Oaks.  To  the  person  wlio  shall  as- 
certain in  the  best  manner,  by  actual  experi- 
Bients,  flie  comparative  merits  of  the  different 
Jnodes  of  raising  oaks  for  timber,  either  from 
acorns  set  on  land  of  the  foregoing  description 
properly  dug  or  tilled,  from  acorns  set  bv  the 
spade  or  dibble,  without  digging  or  tillage, 
cither  on  a  smooth  surface,  or  among  bushes, 
fern,  or  other  coverj  nr  from  young  plants  pre- 
viously raided  in  nurseries,  and  transplanted;  re- 
gard being  had  to  the  expense,  growth,  and 
other  respeelive  advantages  of  the~ several  me- 
thods; the  gold  tneaal.  "The  (7r(w/>;/..- and  pro- 
per rer'}fr„te.  tti.u  not  less  than  one  acre  has 
been  cultivated  ii.  each  mode,  to  be  produced  to 
the  ♦•  .,  ieiy  on  or  before  the  first  Tuesday  in  No- 
yen  iber,  1802. 

8.  i  he  same  premium  is  extended  one  year 
farUier.  The  avi  mnls  .;nd  <  erljliate^  to  bfS  "pro- 
duced on  or  before  the  first  Tuesday  in  Novcm- 
ter,  1803. 

9.  Osiers.  To  the  persp.i  who  s|iall  have 
planted,  between  the  1st  of  October,  1801,  and 
tiie  first  of  May,  180i2,  the  greatest  quantity  of 
land,  not  Jess  than  five  acres.^with  thote  kinds  of 
Villows,  commonly^  known  by  the  names  of 
osier,  .Spaniard,  new-kind,  or  French,  fit  lor  the 
purpose  of  bfisket-inakers,  not  fewer  than  twelve 
thousand  plants  on  each  aciej  the  gold  medal, 
pr  thirty  guineas. 

ID.  For  the  second  greatest  quantity  of  land, 
liot  less  than  three  acres;  the  silver  nie<lal,  or  ten 
irumeas.  Corlyflules  of  the  planting,  and  that 
the  plants  were  in  a  thriving  stale  five  months  at 
Jeast  alter  the  planting,  to  be  produced  to  the 
Socip'v  on  or  before  the  last  Tuesday  in  Novem- 
ber, 1802.  ' 

U.  The  same  premiums  are  extended  one 
year  farther.  Ccr/if^alrs  tn  he  produced  on  or 
before  tiie  last  Tuesday  in  Np\.  1805. 

*^*  The  cttfididaifii-  ror  plantuijx  nil  /amis  of 
ireen  are  lo  produce  ceriijuotes  thd  ike  respective 
planfat/oits  are  propernj  jeiued  and  secured,  and 
Jmrticiilarly  to  stale  llw  condition  of  the  plants  nt 
ihe  lime  of  signing  such  certificates.  Any  infnr- 
?nation  zvhtch  the  candidates  for  l/w  foregoing  pre- 
miums rnnij  chnose  to  communmUc,' relative  to  the 
mH/mls  made  use  «f  in  forming  the  j^lanlalions,  or 
jmnnotn-.g  the  gronih  of  the  several  trees,  or  any 
other  obscrvalions  that  mai,  have  occurred  on  the 
sU!'j;-rt,  Will  be  thankfulhi  received. 

12.  Securing  Plantations  of  Ti.atber- 
TREEs,  AND  Hedgp-rc  ws.  To  iheperson  who 
shall  give  to  the  Society  the  most  satisfactory  ac- 
count, lounded  on  experience,  of  the  most  eflec- 
tual,andleas;(v  pensive  raefiiod  of  securing  vouno- 
plantations  of  tiniber-lrces,  i,„cl  hedge-rows',  from 
hares  and  rabbns,  as  well  as  sheep  and  larger  cat- 
tle, winch  at  the  same  lime  shall  be  least^ubject 
lo  the  depredations  of  wood-slealers,  the  silver 
med.  I.  or  twenty  guineas.  The  accounts  and 
<?en,p.ates  ol  the  efficacy  of  the  method  to  be  pro- 


duced to  the  Society  on  or  before  the  l5rst  Tue*» 
day  in  November,  1802. 

13.  Thesainepremium  is  extended  oneyearfar-r 
ther.  T\\e  accounts  and  certificates  tn  be  produced 
on  or  before  the  first  Tuesday  in  Nov,  1803. 

14.  Preveniing THE  Blight,  or  Ravages 
OF  Insects,  on  Fruit-trees  and  Culi- 
nary Planjs.  To  the  person  who  shall  disco- 
ver to  the  Society  the  most  e.fectual  method  of 
pre\enting  the  blight,  or  ravag's  of  insects,  on 
fruit-trees  and  culinary  plants,  superior  to  any 
hitherto  known  or  pract'sed,  and  verified  by  ac- 
tual and  comparative  experiments;  the  gold  mor 
dal,  or  thirty  guineas.  Tl.e  m  counts,  \\  ith  proper 
certificates,  to  be  delivered  to  the  Societv  on  or 
before  the  second  Tuesday  iu  Nrvember,  1802. 

15.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  rerti/iiak'S  lo  be  de» 
livered  on  or  before  the  second  Tuesday  in  N»» 
veniher,  1803. 

16.  Removing  the  ill  Effkcts  of  Blights, 
OR  Insi.cts.  To  the  persou  «  ho  shall  discover 
to  the  Society  the  most  etlectual  method  of  rc- 
ino\ii!j  Ihe  ill  efiects  of  blights,  or  insects,  ou 
fruit-trees  and  cuKnary  plants,  superior  to  any 
hilherto  known  or  practised,  and  verified  by  ac- 
tu:il  and  comparative  experiments;  the  gold  mfr; 
dal,  or  thirty  guineas.  The  accounts  ^.nti  certifi- 
cates to  be  delivered  to  the  Society  on  or  before 
the  first  Tuesday  in  February,  1803. 

17.  Comparative  Tillage.  Forthcmost 
satisfactory  set  of  experiments,  marie  on  not  les» 
than  eight  acres  of  land,  four  of  «  iiich  to  be 
trench-ploughed*,  and  four  to  be  piouglied  in  the 
usual  manner,  in  order  to  ascertain  in  what  cases 
it  may  be  adviseable  to  shorten  the  operations  of 
tillage,  by  adopting  one  trench-ploughing,  for  the 
purpose  of  burying  the  weeds,  in-.tcad  of  the  me- 
thod, now  in  common  use,  of  ploughing  and  har- 
rowing the  land  three  or  four  times,  and  raking 
the  weeds  together  and  burning  them  ;  the  gold 
medal,  or  forty  guineas.  It  is  required  lhate\ery 
opeiation  und  expense  attending  each  mode  of 
culture  be  fully  ^nd  accurately  described,  and 
thai  proper  cerlifaates  of  the  nature  and  condi- 
tion of  the  land  on  which  the  experiments  are 
made,  together  with  a  circumstantial  account  of 
the  appearance  of  the  subsequent  crops  during^ 
their  grou  th  ;  and  also  of  thequantity  and  weight 
of  the  com  and  straw  under  each  mode  of  cul- 
ture, or,  in  case  of  a  grreii  crop,  the  weight  of 
an  average  sixt  e;i  perches,  be  produced  to  the 
Societ}-  on  or  I  efbrc  the  first  Tuesday  in  Feb.  i  803. 

18.  Comparative  Culture  of  Wheat, 
Br-OAD-CAST,  drilled,  and  dibbled.  For 
the  best  set  of  experiments  made  on  not  less  than 
twelve  acres,  four  of  which  to  be  sown  broadr 
cast,  four  drilled,  and  four  dibbled,  the  two  lat- 
ter in  equi-distai'.t  rows,  in  order  fully  to  ascer- 
tain w  hich  is  the  most  advantageous  mode  of  cul- 
tivating wheat ;  the  gold  medal,  or  forty  guineas. 
Jt  i  required  that  every  operation  and  expense  of 
each  mode  of  culture  be  fully  described;  and  that 
proper  certificates  of  the  nature  and  condition  of 
the  land  on  which  the  experiment*  are  made,  to 
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jctlier  uHh  an  cecrmnf  of  the  produce  of  the  corn, 
the  weight  per  bushel,  and  also  of  the  siraw,  be 
produced  to  the  Society  on  or  before  tlie  first 
Tuesday  in  February,  180;}. 

19.  SpRiNG\VHEAT.Totheper>on  who, between 
the  lOtI)  of  January  and  the  Utth  of  April,  !80'2, 
ehall  cultivate  the  greatest  quantity  of  wheat,  not 
less  than  ten  acres  ;  the  silver  medal,  or  twenty 
guineas.  It  is  reijuired  that  the  time  of  sov.ing 
and  reaping  be  noticed  ;  also  a  particular  aao«/i^ 
of  Ihe  species,  cultivation,  and  expense  attending 
it,  with  ^ro-^er  rciiifitidea  of  tlie  nature  and  coi\- 
<lition  of  the  land  on  which  the  experiments  were 
jnade,  and  the  name  of  the  crop,  if  any,  which 
<he  same  land  bor«  the  preceding  year;  together 
vith  an  account  of  the  produce,  the  weight  per 
Manchester  bushel;  ard  a  sample,  not  less  than 
a  quart,  be  pmduced  to -the  Society  on  or  before 
>he  second  Tuesday  in  February,  180j, 

It  is  supposed  that  sowing  w  heat  early  in  the 
epring  will  notonlv  allow  more timeto  till  the  land 


crop  of  wheat.  The  arroiniis  and  certificates  to 
be  delivered  on  or  before  the  first  Tuesday  iii 
December,  1802. 

2'2.  The  .*ame  premium  is  extended  one  year 
farther.  The  accounts  and  cert'jictt.'cs  to  be  de- 
livered on  or  before  the  first  Tuesday  in  Dec.  1803, 

23.  CoMPAEATivE  Culture  OF  Turnips. 
For  the  best  set  of  experiments  made  on  not  less 
than  eight  acres  of  land,  four  of  which  to  be 
sown  broad-cast,  and  four  drilled,  to  ascertaia 
whether  it  is  most  advantageous  to  cultivate  tar- 
nips  by  sowing  them  broad-cast  and  hand-hoe'mg 
them,  or  by  drilling  (hem  in  equi-distant  rows, 
and  Jiand  or  horse-hoeing  the  interval?  j  the  sil- 
ver medal,  or  twenty  guineas.  It  is  required 
that  every  operation  and  expense  of  each  mode 
of  culture  be  fully  described.^  and  that  proper 
certlficatta  of  the  nature  .and  condition  of  the 
land,  on  which  the  experiments  were  made,  to- 
gether with  the  weight  of  the  turnips  grown,  on 
a  fair  average  sixteeii  perches  of  land,  under  each 


but  less  tor  the  growth  of  weeds;   thusrendering     mode  of  culture,  'je  produced  to  the  Societv  on 
■■        ■  '  .      .  -      _     ,  _..i      ,.      or  before  the  fir.-A  Tuesday  in  March,  1803.  The 

object  which t*ie  Society  have  in  view  in  oflering 
this  premiLVai  is  experimentally  to  ascertain  the 
most  ad*;  antageous  method  of  growing  turnips. 
To  4/"^  this  in  a  satisfactory  manner,  both  the 
driUed  and  broad-cast  crops  should  have  the  ad- 
v?.ntage  of  the  most  perfect  cultivation,  conse- 
quently the  drilled  crops  should  have  the  intcr- 
\als  between  the  rows  worked  by  the  horse  or 
Jiand-hoe,  or  by  both  these  implements  ;  and  the 
rows  should  be  either  weeded  or  hand-hocfl,  or 
both  weeded  and  hand-hoed.  The  broad-cast 
crop  should  have  every  advantage  which  weed- 
ing and  hand- hoeing  can  give  it,  consistently 
with  leaving  the  soil  a  flat  surface, 

24.  Tlie  same  premium  is  extended  one  year 
farther,  Cfrlificutes  to  be  produced  on  or  before 
the  first  Tuesday  in  March,  1804- 

25.  Pars.nips.  To  the  person  who,  in  the 
year  1802,  shall  culfi\ate  the  greatest  quantity 
of  land,  not  less  than  five  acres,  with  parsnips, 
for  the  sole  purpose  of  feeding  cattk;  or  sheep; 
the  gold  medal,  or  thirty  guineas.  Ceiiijicalei 
of  the  quantity  of  land  so  cultivated,  with  a  par- 
ticular account  of  the  nature  of  the  soil  and 
weight  of  the  produce  on  sixteen  perches,  and 


the  wheat  as  clean  as  a  barley  crop,  and  exhaust- 
ing the  soil  much  less  than  autumnal  sowing.  It 
may  be  seen  in  the  19th  volume  that  the  wheat 
usually  sown  in  autunm  may  be  put  into  the 
ground,  with  great  success,  so  late  as  February  or 
March,  thus  giving  time  to  clear  the  ground 
/rom  turnips,  or  to  avoid  a  bad  season. 

20.  BeaNS  and  VV'heat.  To  the  person  who 
shall  have  dibbled  nr  drilled,  between  the  1st  of 
December,  IStJl,  and  the  1st  of  April,  1802,  t'ne 
greatest  quantity  of  land,  not  less  than  ten  acres, 
with  beans,  in  equi-distant  rows,  aacj  hoed  the 
intervals  twice  or  ofteaer,  and  shall  have  sovcn 
the  same  land  with  wheat  in  the  autumn  of  the 
year  1802  ;  tlie  silver  medal,  or  twenty  guineas. 
It  is  required  that  an  account  of  the  sort  and 
quantity  of  beans,  the  time  of  dibhlingordrilling, 
and  of  reaping  or  mowing  them,  the  produce  per 
acre  threshed,  the  expense  of  dibbling  or  drill- 
ing, hand  or  horse  hoeing,  the  distance  of  the 
rows,  and  the  quality  of  the  soil,  together  with 
ceiiijknlcs  of  the  number  of  acres,  a;id  that  the 
land  was  aftervvaids  actually  sown  with  wheat,  be 
produced  on  or  before  the  second  Tuesday  in 
March,  1803. 

21.  Beans.     To  the  person  who,  in  the  year 


1801,  shall  discover  and  cultivate,  either  by  the     also  of  the  condition  of  the  cattle  or  sheep  fed 


drill  or  dibbling-method,  on  not  less  than  five 
acres,  a  species  of  horse-beans  or  tick-beans,  that 
vill  ripen  their  seeds  before  the  21st  of  August; 
the  silver  medal,  or  twenty  guineas.  It  is  re- 
quired that  a  particular  account  of  the  bean,  the 
cultivation,  and  the  expense  attending  it,  with 
jiroper  certificates  of  the  nature  and  condition  of 
the  land  on  which  the  experiments  are  made,  to- 
gi-ther  wilhan«rio//«/  of  the  produce,  the  weight 
yer  Winchester  bushel,  and  a  sample  of  not  less 
than  a  quart,  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  December,  1802.  It 
is  apprehended  that,  it"a  bean  should  be  brought 
into  cultivation  with  the  habits  of  the  hotspur^or 
other  early  peas,  that  it  would,  in  a  grciit  mea- 
sure, escape  the  danger  arising  from  the  collier- 
insect,  or  other  insects,  and  allow  more  time  for 


ith  the  parsnips,  and  the  advantages  resulting 
from  the  practice,  to  be  produced  to  the  Society 
on  or  before  the  second  day  in  Nov.  1803, 

26.  Buck  Wheat.  To  the  person  who  shall 
cultivate  the  greatest  quantity  of  land  with  buck 
wheat,  not  less  than  thirty  acres;  the  gold  medal. 
It  is  required  that  the  time  of  sowing  and  reap- 
ing be  noticed,  also  a  particular  accoiuit  of  the 
species,  cultivation,  and  expense  attending  it, 
the  manner  of  reaping  it,  thrashing  it,  and  hous- 
ing the  grain,  with  proper  cerlifivutes  of  the 
nature  and  condition  of  the  land  on  which  the 
experiments  were  made,  and  the  name  of  Hie 
crop,  if  any,  which  the  same  land  bore  the  pre- 
ceding year,  together  with  an  account  of  the  pro- 
duce, and  a  sample  of  the  seed,  not  less  than  a 
quart,  be  produced  to  the  Society  on  or  bcfurp 
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11.  For  the  next  greatest  quantity,  not  less 
thnn  fifteen  acres,  on  similar  eoudit'Ons  J  theailver 
jneila!.  Information  rc^peoting  its  application 
to  the  feeding  of  cattle,  Iiogs,  and  poultry,  and 
other  of  its  uses,  is  also  desired.  It  is  known  to 
be  particularly  serviceable  in  furnishing  honey  to 
bees. 

23.  Paisinc  Grass  Seeds.  To  the  person 
vho  shall  raise  the  greatest  quantity  of  each  or 
any  of  the  folh'tting  naniecr  grass  seed*,  in. — 
MeacUiw  foN-tail  (alopecurus  pratensis),  sv  ect 
scented  \ernal  grass  (anthoxanthuni  odoratuni), 
Tim  )thv  grajs,  meadow  Fescue  grass,  smi.ofli- 
^talk'd  intadow  grass  (])oa  ])ratensis)  rough- 
stalked  mea(iow  grass  (poa  trivialis);  the  sil- 
ver medal,  or  ten  guineas.  It  is  required  that 
ceiiijkalei  from  persons  who  have  viewed  them 
in  a  proper  state,  to  identify  that  they  are  one  or 
ether  of  the  seeds  above-mentioned,  iudicatiny 
(Clearh  ihc  particular  ; pities,  and  noticing  the 
quantity  produced  of  such  seeds,  frcefrom  weeds 
or  niixlureof  other  grasses,  together  with  proper 
samples  of  the  seeds,  be  produced  to  the  So- 


tietv  on  or  before   the   tirst  day  of  February,    day  in  November,  1803. 


33.  The  same  premium  is  extended  onf  yeat 
farther,  Certijiratcs  to  be  delivered  on  or  before 
the  first  day  of  November,  1805. 

3-1'.  Preserving  Turnips.  To  tlie  person 
who  shall  discover  to  the  Society  the  best  and 
cheapest  method  of  preserving  turnips  perfectlv 
sound,  and  in  every  respect  fit  for  the  purpose  of 
supporting  and  fattening  sheep  and  neat  cattle, 
during  the  months  of  February,  March,  and 
Aoril ;  the  gold  medal,  or  thirty  gumeas.  It  is 
reipiired  that  a  full  and  accurate  accntint  of  the 
meiliod  employ-fd,  and  the  expense  attending 
the  process,  together  witli  ccrlijitiites  that  the 
produce  of  four  acres  at  the  least  have  been  pre- 
served according  to  the  method  described,  and 
applied  to  the  leedinu  of  sheep  and  neat  cattle  ■ 
that  thf  whole  were  dra«  n  out  of  the  grouiid  be- 
fore the  first  day  of  February,  in  order  to  clear 
the  greater  part  of  it  previous  to  its  being  prepar- 
ed Jor  corn,  anrl  to  save  the  soil  iVom  being  ex- 
hausts d  by  the  turnips  ;  and  also  of  the  weight  of 
an  average  sixteen  perches  of  the  ciop  ;  be  pro- 
duced to  the  Society  on  or  before  the  first  Tues- 


18U3. 

29.  The  same  premium  is  extended  one  year 
farther.  Ceiiifica/cs  to  be  produced  on  or  Jaefore 
the  first  day  oi"  February,  1804. 

so!  Rotation  of  Ceoi-s.  To  the  person 
who  shall,  bet«een  the  10th  of  August,    1801, 


N.  B.  Jf  is  reenmrncnded  to  iko^e  u<ho  maij  be 
inducrd  to  tri/  the  rifcesiari/  expcrinicnisfor  nbtain- 
ing  this  and  the  follnioinii  four  premiums  to  ro>isir 
der  ike  melhni  eiiipliii/iul  for  Ike  ireseruntion  of 
potatoes  in  rid((es,  fzokich  the  growers  coll  pies,) 
and  also  the  propriety  of  ndo;)tin?,   a  siinilnr  me- 


and  the  lO'h  of  September,  1803,  cultivate  the  tkod  in  arses  ziv'tere  thei/  ore  previously  frozen.  It 
greatest  quantity  of  land,  not  less  than  forty  is  supposed  ihnt,  in  the  latter  inslance,  the  ,idlitio». 
acres,  in  the  following  rotation, -j/:. — 1st, winter-    of  ire  or  snow,  and  the  const  ruction  of  the  ridi^ 


tares;  '2d,  turnip^;  and  'M,  wheat;  and  api)ly 
the  two  former  crops,  in  thebestand  most  faiiner- 
jike  manner,  to  the  rearing,  supporting,  and  fat- 
tening horses,  cattle,  sheep,  or  hogs,  on  the  land 
which  produced  the  crops  j  the, gold  medal,  or 
pne  hundred  guineas. 

31.  For  the  next  in  quantity  and  merit,  on 
jiot  Us-  than  thirty  acres;  the  silver  medal,  or 
fiHy  guinea-. 

32.  For  the  next  in  quantity  and  merit,  on 
not  less  than  twenty  acres  ;  the  silver  medal. 
Jt  is  required  that  every  operation  and  expense 
tje  fully  described,  and  that  satisfactory  certiji- 
cotes  of  the  nature  and  condition  of  the  soil  on 
whicli  the  crops  have  grown,  together  with  an 
accowd  of  their  appearance,  the  number  of 
horses  and  cattle,  sheep  or  hogs,  fed  by  the  two 
green  crops,  and,   as  near  as   possible,   the  im- 


vpnn  n  lar^e  scale,  rn-yy  he  sufji'ient  to  preserve  tlie 
/reeling  temperature  till  the  vegetables  are  zvanled 
for  the  use  of  i  attle  or  skeep,  at  which  time  tht'if 
may  he  thawed  by  immersion  in  cold  weather,  and 
the  rot  ii'ltich  a  sudden  thatv  produces  may  bg 
pre-je/ited, 

35.  For  the  next  in  quantity  and  merit,  on  not 
less  than  two  acres,  the  silver  medal,  or  fifteen 
guineas. 

36.  Preserving  Cabbages.  To  the  person 
who  shall  discover  to  the  Society  the  best  and 
cheapest  mclhodof  preserving  drum  headed  cal>. 
bages  perfectly  sound,  and  in  every  respect  fit 
for  the  purpose  of  supporting  and  fattening  sheep 
and  neat  cattle  during  the  months  of  February> 
March,  and  April;  the  gold  medal,  or  thirty 
guineas. 

37.  For  the  next  in  quantity  and  merit,  on  not 


proved  value  of  the  live  stock  by  the  consumption     less  than  two  acres,  the  silver  medal,  or  fifteen 


of  those  crops,  and  also  the  (juautity  of  wheat 
per  acre,  and  its  weight  per  bushel,  be  produced 
•to  the  Society  on  or  before  the  tirst  day  of  No- 
"\  ember,  1804. 

It  is  presumed  that  very  great  advantages  will 
arise  to  such  agriculturists  as  shall  adopt  this  ro- 
tation of  crops  on  a  dry  soil.  They  will  be  en- 
abled, with  the  addition  of  a  few  acres  of  turnip- 
rooted  cabbage  for  spring-food,  to  keep  such 
large  Hocks  of  sheep  and  herds  of  neat  cattle  as 
may  secure  a  sufficient  (juantit)- of  manure  to  fer- 
t^ilize  their  land  in  the  highest  degree,  and  in 
every  situation.  It  is  farther  conceived  that 
wheats  which  will  bear  sowing  in  the  spring  will 
be  particularly  suitable  for  this  premiunu 


guineas.  Conditions  the  same  as  for  preserving 
turnips,  CI,  34.  And  the  accounts  to  be  produc- 
ed on  or  before  the  first  Tuesday  in  November, 
1803. 

38.  Preserving  Carrots,  Parsnips,  or 
Beets.  To  the  person  who  shall  discover  to  the 
Society  the  best  and  cheapest  method  of  preserv- 
ing carrots,  parsnips,  or  beets,  perfectly  sound, 
and  in  every  respect  fit  lor  the  purpose  of  sup- 
porting horses,  and  fattening  sheep  and  neat  cat- 
tle, during  the  months  of  February,  March,  and 
April  ;  the  silver  medal,  or  fifteen  guineas. 
Conditions  the  same  as  for  preserving  turnips, 
CI.  34.  and  the  accounts  to  be  delivered  iu  on  o? 
berore  the  first  day  in  November,  1803, 
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39.  Preserving  Potatoes.  To  the  person 
■Vrlio  sliall  discover  to  tlic  Society  the  best  and 
cheapest  method  of  preservins;  potatoes,  two  or 
more  years,  perfectly  sound,  without  vegetating, 
and  in  every  other  respect  fit  for  tiie  purpose  of 
sets  and  the  use  of  the  table,  and,  consequently,  of 
supporting  and  fattening  cattle;  the  silver  medal, 
or  twenty  guinea'.  It  is  required,  that  a  full 
and  accurate  ncrounl  of  the  nietliod  employed, 
and  the  exj)ense  attending  the  process,  with  cer- 
ii/ica/es  that  one  hundred  bushels  at  the  least 
have  been  preserved  according  to  the  method  de- 
scribed, and  that  one  or  more  bushels  of  the  same 
potatoes  have  been  set,  and  produced  a  crop  with- 
out any  apparent  diminution  of  their  vegetative 
power;  and  also  that  they  have  been  used  at 
table,  witli  entire  satisfaction  to  the  person  who 
eat  of  them,  together  with  a  sample  of  one  bushel, 
be  sent  to  the  Society  on  or  before  the  first  Tues- 
day in  November,  1804. 

40.  Making  Meadow-Hay  in  wet  Wea- 
ther. To  the  person  who  shall  discover  to  the 
Society  the  best  and  cheapest  method,  superior  to 
any  liithert  >  practiced,  of  making  meadow-hay 
in  Wet  wea'her;  the  gold  medal,  or  thirty  gui- 
neas. A  full  aicount  of  the  method  employed, 
and  of  the  expense  attending  the  process,  with 
not  less  than  fifty-six  pounds  of  the  hay;  and 
crl/Juiikx  that  at  least  the  produce  of  six  acres 
cf  land  has  been  made  according  to  the  method 
described,  and  that  the  whole  is  of  equal  quality 
vith  the  samples;  to  be  prorluced  on  or  before 
the  first  Tuesday  in  January-,  1803. 

41.  Harvesting  Corn  in  wet  Weather. 
To  the  person  who  shall  discover  to  the  Societj' 
the  best  and  cheapest  method,  superior  to  any 
liitlierto  practised,  of  harvesting  corn  in  wet 
veather ;  the  gold  medal,  or  thirty  guineas. 
A  full  nccnunl  of  the  method  employed,  and  of 
the  expen.ve  attending  the  process,  with  not  less 
tlian  two  sheavesof  the  corn,  and  icrtijkales  that 
at  least  the  produce  of  ten  acres  has  been  har- 
vested according  to  the  method  described,  and 
that  the  whole  is  of  equal  quality  with  the  sam- 
ples, to  be  produced  on  or  before  the  first  i  ues- 
(lay  in  January,  1S03. 

42.  Ascertaining  THE  COMPONENT  Parts 
OF  arable  Land.  To  the  person  who  shall 
produce  to  the  Society  the  most  satisfactory  set 
of  experiments  to  ascertain  the  due  proportion 
of  the  several  component  parts  of  rich  arable  land, 
in  one  or  more  counties  in  Great  Britain,  bv  an 
accurate  analysis  of  it ;  and  who  having  made  a 
like  analysis  of  some  poor  arable  land,  shall,  bv 
comparing  the  component  |)arts  of  each,  and 
thereby  ascertaining  the  deficiencies  of  the  poor 
soil,  improve  a  quantity  of  it,  not  less  than  one 
acre,  by  the  addition  of  such  parts  as  the  former 
txperiments  shall  have  discovered  to  be  wanting 
therein,  and  therefore  probably  the  cause  of  its 
sterility  ;  the  gold  medal,  or  ferlv  guineas.  It 
is  required  that  tlie  manurings,  ploughing^,  and 
crops,  ot  the  improved  land,  be  the  same  after 
the  inqjrovement  as  before;  ."rnd  that  a  minute 
anount  of  the  produce  in  each  state,  of  the  wea- 
ther, and  of  the  various  infinencing  circum- 
stances, together  with  the  method  made  use  of  in 
analysing  thrj  soils,  be  produced,  \\;th  proper  cer- 


tificates and  the  chemical  results  of  the  analysis, 
which  are  to  remain  the  property  of  i  he  Society, 
on  or  before  the  last  Tue^dav  in  November, 
1B0.'3. 

It  is  expected  that  a  quantity,  not  less  than 
six  pounds,  of  the  rich,  of  the  poor,  an-d  of 
the  improved  soils,  be  produced  w  ilh  the  certi- 
fica/rs. 

43.  Improving  Land  lying  waste.  For 
the  most  satislaclory  account  of  the  best  method 
of  improving  any  of  the  following  soils,  being 
land  l>ing  waste  or  uncultivated,  viz.  clay,  gra- 
vel, sand,  chalk,  peat-earth  and  bog,  verified  by- 
experiments  on  not  less  than  fifty  acres  of  land; 
the  gold  medal,  or  thirty  guineas. 

44.  For  the  next  greatest  quantity,  not  less 
than  thirty  acres,  the  silver  medal,  or  twenty 
guineas.  It  is  required  that  the  land  before  sucli 
improvement  be  absolutely  uncultivated,  and  ia 
a  great  measure  useless,  and  that,  in  its  improved 
slate,  it  be  enclosed,  cultivated,  and  divided 
into  closes.  CWtifirales  of  the  number  of  acres, 
of  the  quality  of  the  land  so  impro\ed,  with  a 
full  account  of  every  operation  and  expense  at- 
tending such  iiuprovement,  the  state  it  is  in  as 
to  the  proportion  of  grass  to  arable,  and  the 
average-value  thereof,  to  be  produced  on  or  be- 
fore the  first  Tuesday  in  February,  ISOJ. 

45.  Manures.  For  the  most  satisfactorj' set 
of  experiments,  to  ascertain  the  comiiaraiive  ad- 
vantages of  the  I'ollowing  manures,  used  as  top- 
dressings  on  grass  or  corn  land,  viz.  soot,  coal- 
ashes,  wood-ashes,  lime,  gypsum,  night-soil,  or 
any  other  fit  article  ;  the  gold  medal,  or  the  sil- 
ver medal  and  twenty  guineas.  It  is  required 
that  the  above  experiments  be  made  betweea 
two  or  more  of  the  above-mentioned  manures, 
and  that  not  less  than  two  acres  of  Nnd  be  dressed 
v^itheach  manure.  An  arcci/iil  of  llu;  nature 
of  the  soil,  quantity  and  expei.'se  of  the  manure 
and  crops,  with  ccrl/Jiralcs,  to  be  produced  on 
or  before  the  last  Tuesday  in  February,  1803. 

46.  The  same  premium  is  extended  one  year 
farther.  The  at  counts  and  terlijaules  to  be 
produced  on  or  before  the  last  Tuesday  in  Fe- 
bruary, 1804. 

47.  Gaining  Land  from  the  Sea.  To 
the  person  who  shall  produce  to  the  Society  an 
account  «,)f  the  best  method,  vcritiea  by  actual 
experiment,  of  gaining  land  from  tlie  sea,  not 
less  than  twenty  acres,  on  the  coast  of  Great 
Britain  or  Ireland;  the  gold  medal.  Certifi- 
cates of  the  quantity  of  land,  and  that  the  expe- 
riments were  b«gun  after  the  Ist  of  January, 
l~9i),  to  be  produced  to  the  Society  ou  or  before 
the  first  Tuesday  in  October,  1802. 

48.  The  same  premium  is  extended  one  year 
farther.  C&ritficutt'S  to  be  produced  on  or  be- 
fore the  first  Tuesday  in  October,  1803. 

49.  The  same  premium  is  extended  one  year 
farther.  Certtp'  ntes  to  be  produced  on  or  be- 
fore the  first  Tuesday  in  October,  1804. 

50.  Machine  for  dibbling  VVheat.  To 
the  person  w  hy  shall  invent  a  machine,  superior 
to  any  hitherto  known  or  in  use,  to  answer  the 
purpose  of  dibbling  viheat,  by  which  the  holes 
for  receiving  the  grain  may  be  made  at  equal 
distances  aud  proper  depths  3    the  silver  medal, 
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or  twenty  guiiipas.  The  markhie,  witli  ceri/fi- 
cates  that  at  least  three  acres  have  been  Hibbled 
by  it,  to  be  produced  to  tlie  Society  on  or  be- 
fore tlie  second  Tuesday  in  January,  1803.  Sim- 
plicity and  clieapness  in  the  construction  will  be 
considered  as  principal  parts  of  its  merit. 

31.  MACMfNE  FOR  RE.^^1NC  OR  MowrNO 
Corn.  For  inventing  a  machine  to  answer  tlie 
purpose  of  mowing  or  reaping  wheat,  rye,  bar- 
Icy,  oati,  or  beans,  by  which  it  may  be  done 
more  expeditiously  and  cheaper  tlian  bv  any 
method  now  practised,  provided  it  doeis  net  shed 
the  corn  or  pulse  more  than  the  method's  in  com- 
mon practice,  and  that  it  lays  the  straw  in  such 
a  manner  thai  it  may  be  easily  gathered  up  for 
binding;  the  gold  niedah,  or  thirty  guineas. 
The  machine,  wrth  trri ijiiales  that  at  least  three 
acres  have  been  cut  by  it,  to  be  produced  to  the 
Society  on  or  before  the  second  Tuesday  in  De- 
cember, 1802,  Simplicity  and  cheapness  in  (he 
construction  will  be  considered  as  principal  parts 
of  its  merit. 

!)'2.  Threshing-Machine.  To  the  person 
■»vho  shall  invent  a  machine  by  which  corn  of  all 
sorts  may  be  threshed  more  expeditiously,  effec- 
tually, and  at  a  le^s  expense,  than  by  any  me- 
thod now  in  nsc  ;  the  gold  medal,  or  thirty  gui- 
nea*. Tiie  mnrh/iw  or  a  model  with  proper  cfi- 
lificatcs,  that  such  a  machine  has  been  usefully 
-.ipplied,  that  ui  lea-t  thirty  quarters  have  been 
threshed  by  it,  and  of  the  time  eniploved  in  the 
operation,  to  be  produced  to  the  Society  on  or 
before  the  last  Tuesday  in  February,  1803. 

53.  DESTRO-yiNG  THE  GrUB  OF  THE  COCK- 
CHAFER. To  the  person  who  shall  discover  to 
the  Society  an  efifectuRl  method,  verified  by  re- 
peated and  satisfactory  trials,  of  destroying  the 
j,'rub  of  the  cockchafer,  or  of  preventing  or 
checking  the  destructive  effects  which  always  at- 
tend corn,  peas,  beans,  and  turnips,  -nhen  :it- 
tacked  by  those  insects ;  the  gold  medal,  or 
thirty  guineas.  The  accounts,  with  proper  ccr/i- 
^kaies,  to  be  prodacctl  on  or  before  the  first 
Tuesday  in  January,  1803. 

34.  Destroying  Worms.  To  the  person 
who  shall  discover  to  the  Society  an  eflecfual 
method,  verified  by  repeated  and  satisfactory 
trials,  of  destroying  svorms,  or  of  preventing  the 
destructive  effects  they  occasion  on  corn,  beans 
peas,  or  other  pulse  j  the  gold  medal,  or  thirty 
{guineas.  The  acconnU,  with  proper  certiiicales, 
to  be  produced  to  the  Society  on  or  before  tlie 
first  Tuesday  in  January,  1S03. 

35.  Destroying  the  Fly  on  Hops.  To  the 
person  who  shall  discover  to  the  Society  an  easy 
and  cfficacioiLs  method  of  destroying  tli*  fly  on 
hops,  superior  to  any  hitherto  known  or  prac- 
tised, on  not  less  than  four  acres  of  hop  srround, 
the  gold  medal  or  thirty  guineas.  Accounts  and 
tettificales  to  be  deli\ered  to  the  Society  on  or 
before  the  first  Tuesday  in  February,  1803. 

56.  Cure  of  the  Rot  in  Sheep.  To  the 
person  who  shall  discover  to  the  Society  the  best 
and  most  effectual  method  of  curing  "the  rot  in 
»lieep,  verified  by  repeated  and  satislactory  ex- 
periments ;  the  gold  medal,  or  fitly  guineas.  It 
is  expected  that  the  candidates  fu'rnish  accurate 
•icounU  of  the  symptoms  and  cure  of  the  disease, 


together  with  the  imputed  cause  tlierfof,  and  fhtf. 
actual  or  probable  means  of  prevention,  which, 
with  proper  certifindes,  must  be  delivered  to  the 
Society  on  or  before  the  first  Tuesday  in  Febru- 
ary, 1803. 

37.  FREVENTfNG  THE  ILL  EFFECTS  OfFlIES 

ON  Sheep.  To  the  person  who  shall  discover  to 
the  Society  the  most  effectual  method  of  protect- 
ing sheep  from  being  disturbed  and  injured  by 
flies  ;  the  silver  medaf,  or  twenty  guineas.  It  is 
required  that  the  method  be  ascertainerf  by  re- 
peated experiments,  and  that  a  ceiiificnte  of  its 
etTicacy  be  delivered  to  the  Society  on  or  before 
the  first  Tuesday  in  December,  1802. 

38.  Protecting  Sheep.  To  the  person  who, 
in  the  year  1802,  shall  protect  the  greatest  num- 
ber of  sheep,  not  fewer  than  one  hundred,  by 
horels,  sheds,  or  any  other  means,  and  give  the 
most  satisfactory  account,  verified  by  experi- 
ment, of  the  advantages  arishigfrom  the  practice 
of  protecting  sheep  from  the  inclemency  of  the 
weather,  by  hovels,  sheds,  or  any  other  means  ; 
the  silver  medal,  or  twenty  guineas.  A  particu- 
lar account  of  the  experiments  made,  with  the 
advantages  arising  therefrom,  together  with  the 
expense,  and  crrtif/caics  of  its  utility,  to  be  pro- 
duced to  the  Society  on  or  before  the  first  Tues— 
day  in  March,  1S03. 

39.  Thesame  premium  is  extended  one  year  far- 
ther. The  ficcon nt s  -dnd  fr/Z/Y/ro/M  to  be  delivered 
on  or  before  the  first  Tuesday  in  March,  ISO*. 

N.  B.  It  is  required  that  the  cerlifnuies  s+iall 
specify  the  length  of  lime  the  sheep  were  so  pro- 
tected, and  the  manner  in  which  they  were 
maintained  during  that  time;  together  with  the 
general  method  of  managing  them. 

60.  IiviPRoyiNG  the  Condition  of  th» 
labouring  Poor,  by  erecting  Cottages, 
AND  apportioning  Land.To  the  person  who, 
in  the  jear  1801,  shall  erect  the  greatest  number 
of  cottages  for  the  accommodation  of  the  labour- 
ing poor,  and  apportion  not  Tess  than  two  acres 
of  Irtnd  to  each  cottage;  the  gold  medal.  The 
accounts  and  certificates  to  be  delivered  to  the 
Society  on  or  before  the  first  Tuesday  in  Febru- 
ary, 1803. 

til.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  certificates  to  be  de- 
livered to  the  Society  on  or  before  the  first  Tues- 
day in  February,  ISO-f. 

62,  The  same  premium  is  extanded  one  jear 
farther.  The  accounts  and  certificates  to  be  de- 
livered to  the  Society  on  or  before  the  first  Tues- 
day in  February,  1805. 

65.  Improving  the  Condition  of  the  la- 
bouring Poor  by  apportioning  Land  to 
Cottages.  To  the  person  who,  in  the  year 
1802,  shall  apportion  to  the  greatest  number  of 
cottages,  alrcatly  builtupon  his  or  her  estate,  any 
quantity  of  land,  not  less  than  two  acres  to  each 
cottage,  for  the  belter  accommodation  of  the  rr- 
spective  inhabitants;  the  gold  medal.  The  ctc- 
counts  of  the  number  of  cottages,  and  of  the 
quantity  of  land  apportioned  to  each,  to  be  deli- 
vered to  the  Society,  with  proper  certificates,  on 
or  befoic  the  first  Tuesday  in  February,  1803. 

6-1'.  The  same  premium  is  extended  one  year 
fartljLT.    The  aacunis  and  certificates  to  lie  tie- 
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ilvereil  on  or  before  t!ie  first  Tuesday  in  Febru- 
ary, 1804. 

65.  The  same  premium  is  cn tended  one  year 
farther.  The  accounts  and  ierli>'iraies  to  be  de- 
livered nn  or  before  the  first  Tuesday  in  Febru- 
ary, 1805. 

(i6.  RaISTNG  WaTEA  for  THF.  iRRICATroN 
OF  Lamd.  To  tlie  person  who  shall  <lisco\fr  to 
the  Society  the  cheapest  and  mo«t  efifVctual  me- 
thod ot"  raisin?  vater  in  quantities  sufficient  to  be 
beneficially  employed  for  the  purpose,  of  irrigat- 
inif  land,  superior  to  and  chp:ipcr  thanany  other 
melhod  now  in  use^  the  gold  medal,  or  thirty 
guineas.  A  model  on  a  scale  of  one  inch  to  a 
foot,  with  ccr/H'icnles  that  a  u'.acliine  at  large  on 
the  same  construction  has  been  used,  vpecifying 
the  quanlity  of  water  delivered  in  gallons  per 
liour,  and  the  Iieisfht  to  whicii  it  was  raised,  to 
be  prorluced  to  the  Society  on  or  before  the  first 
of  March,  1S03. 

The  same  premium  is  extended  one  year  far- 
ther. C<^iiifiiol'-s  to  be  produced  on  or  before 
the  first  of  March,  1804. 

fi".    CULIURE   OF  HeMT  IV  CERTAIN  PARTS 

Of  Scotland.  The  Society  for  the  Encourage- 
ment of  Arts,  Manufacturi.-s,  and  Commerce  wish- 
ing to  encoaiiige  the  giowtii  of  heirf'')  for  the  use 
of  the  rcA\\,  in  certain  parts  of  Scotland,  com- 
prehending the  whole  county  of  Ar-.^yle,  that 
part  of  I'trtlisliire  situated  to  the  north  of  the 
river  Tay,  and  west  of  the  Military  Road  (=;ee 
Ainslie's  Map  of  Scotland)  leading  from  Logie- 
rait  to  t!ic  County  of  Inverness,  and  such  other 
parts  of  Scotland  as  lie  north  of  ln\erne  s-shire, 
offers  to  the  person  v<'ho  shall  sow  with  hemp,  in 
drills  at  least  eighteen  inches  asunder,  the  great- 
e5t  (iuantity  of  land  in  the  above  nicntioned  dis- 
trict, not  less  than  fifty  acres  statute  measure,  in 
the  year  ISO'2,  and  shall  at  the  projier  season 
cause  to  be  plucked  the  summer  hemp  (or  male 
Jiemp  bearing  no  seed)  and  continue  the  winter 
liemp  (or  female  hemp  bearing  seed)  on  the 
groimd  until  the  seed  is  ripej  the  gold  medal,  or 
fifty  guineas. 

67*.  To  the  person  who  shall  sow  with  hemp,  (in 
drills  at  leavt  eighteen  inches  asunder)  the  next 
greatest  quantity  of  land  in  the  same  above-men- 
tioned district,  not  less  than  twenty-five  acres 
statute  measure,  in  the  year  180'2,  and  shall  at 
the  proper  season  cause  tlio  same  to  be  pin -ked 
as  above-mentioned  ;  the  silver  meclai,  or  twenty- 
five  guineas.  Ccrlificoles  of  the  number  of  acres, 
of  the  distance  of  the  drills,  of  the  plucking  of 
the  iiemp,  with  a  general  account  of  the  soil, 
cultivation,  and  produce,  to  be  delivered  to  the 
Society,  along  with  fourteen  pounds  of  the 
lienip,  and  two  quarts  of  the  teed,  on  or  before 
the  second  Tuesday  in  January,  1B03. 

PREMIUMS    FOR    DISCOVERIES    AND 

IMI'ROVEMENTS     IN     CHEMISTRY, 

DYING,   AND  MINERALOGY. 

68.  Preserving    Seeds   of  Vegetables. 

For  the  best  method  of  preserving  the  seeds  of 

plant^  ill  a  state  fit  for  vegetation  a  longer  time 

than  has  hitherto  been  practisod,  sach  laei.Sod 
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being  superior  to  any  known  to  the  public,  anrl 
verified  by  suliicient  trial,  to  be  communicated  to 
the  Society  on  or  before  the  first  Tuesday  in  De- 
cember, 1302;  the  gold  medal,  or  thirty  guineas, 
tiy.  Preventing  theDry-Rot  in' Timber, 
To  the  person  who  shall  discover  to  tin-  Society 
tU  ■  cause  of  the  dry-rot  in  timber,  and  <1isclojd 
a  certain  method  of  pre-enti'm  superior  to  any 
hitherto  known;  the  gold  meda',  or  tliir'v  gui- 
neas. Thc'ircin'  f  of  the  cause,  and  method 
ot'  prevention,  confirmed  by  repeated  expfri.' 
menis,  to  be  produced  to  the  Society  on  or  be- 
fore the  second  Tuesday  in  Deceuiber,  ISO'2. 

7U.  PK.ESERvt.VG  SALTED  PROVISIONS  FROM 
BECOMI.--rG   RANCID  OR  RUSTY.       To  til-  persO« 

who  s.h.dl  discover  to  the  Society  the  be^t,  cheap- 
est, and  most  efficacious  method  of  pre.>^erving 
salted  provisions  from  growing  rancid  or  rusty; 
the  gohl  medal,  or  thirty  guineas.  A  full  de- 
scription of  the  method,  with  proper  rrflijicatef 
that  it  has  been  found,  on  repeated  trials,  to  an- 
swer the  purpose  intended,  to  be  produced  to 
the  Society  on  Or  before  the  first  Tuesday  ia 
February,  1S03; 

71.  Clearing  Feathers  FROM  their  ani- 
mal Oil.  To  the  person  who  shall  discover  to 
the  Society  tiie  best  and  most  expeditious  me- 
thod, superiiirto  any  hitherto  practised,  of  clear- 
ing goo.'e -feathers  from  their  offensive  <iniin;,l 
oil,  for  the  use  of  upholders,  in  making  beds^ 
cushions,  &c.  the  silver  medal,  or  twenty  gui- 
neas. A  quantity  of  such  feathers  unstripped 
and  so  cleared,  not  less  than  forty  pounds  weigiit, 
\\  ith  a  full  nccouni  of  the  process,  to  be  produced 
to  the  Society  on  or  before  tlie  first  Tuesday  \i\ 
February,  15503. 

7'2j  Refining  Whale  or  Seal  Oil.  Fop 
disclosing  to  the  Society  an  ed"eclu-,d  method  of 
purifying  whale  or  seal  oil  from  tiie  glutinous 
matter  that  incrusts  the  wicks  of  lamps  and  ex- 
tinguishes the  lightj  though  fully  supplied  witit 
oil;  the  gold  medal,  or  fifty  guineas.  It  is  re- 
quired that  the  whole  of  the  process  be  fullj-  and 
fairly  disclosed,  in  order  tiiat  satisfactory  expe- 
riments may  be  made  by  the  Society  to  deter- 
mine the  validity  of  the  claim;  and  cerlificales 
that  not  less  than  twenty  gallons  have  been  pu- 
rified accoiding  to  the  process  delivered  in,  to- 
gether with  two  gallons  of  the  oil,  in  its  unpuri- 
fied  state,  and  two  gallons  so  refined,  Ijk  produc- 
ed to  the  Society  on  or  before  the  second  Tues- 
day in  February,  1603. 

73.  Manufacturing  Tallow-Candles. 
To  the  person  who  shall  discover  to  the  Society  a 
method  of  hardening  or  otherwise  preparing  tal- 
low, so  that  caiidles  may  be  made  oi'  it  which 
%vill  burn  as  clear  and  with  as  small  a  wick  aj 
wax  candles, without  running,  and  may  beafiord- 
cd  at  a  leas  expense  than  any  at  present  made 
with  spermaceti  ;  the  gold  medal,  or  thirty  giu- 
nea;.  Certijicaies  that  ll'ilb.  of  such  tallow- 
have  been  made  into  candles,  and  121b.  of  the 
Ci;nr!le5  made  thereof,  to  be  produced  to  the  So- 
ciety on  or  before  the  second  Tuesday  in  Ja- 
nuary, 1303. 

74.  Candles  from  Resin  or  other  Sus- 
STANCKs.     Tc  the  persyn  -wlio  shall  discover  t* 
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the  Society  the  best  method  of  making  candles 
of  resin,  or  any  other  substance,  fit  for  common 
use,  at  a  price  much  inferior  to  those  made  of 
tallow  only;  the  gold  medal,  or  tliirty  guineas. 
Six  jHjunds  at  least  of  the  candles  >o  jMepared, 
vith  an  arcnnnt  of  the  process,  to  be  delivered 
to  the  Society  on  or  before  the  first  Tuesday  Lu 
December,  1802. 

75.  Method  of  separating  Sugar  in  a 
SolidForm  from  Treacle.To  the  person  who 
shall  discover  to  the  Society  the  best  method  of 
separating  sugar  from  treacle  in  a  solid  form, 
at  such  an  expense  as  will  render  it  advantage- 
ous to  the  public;  the  gold  medal,  or  fifty  gui- 
neas.  A  (|Uaiitity  of  the  sugar  so  prepared  in  a 
solid  form,  not  less  than  thirty  pounds  weight, 
■with  an  account  of  the  process,  and  certijicates 
that  not  less  than  one  hundred  weight  has  been 
prepared,  to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  February,  1803, 

76.  PROOF-SPIRIT.  To  the  distiller  who, 
in  the  year  1802,  shall  make  the  greatest  cpian- 
tity,  not  less  than  one  hundred  gallons,  of  a  clean 
niarkelable  spirit,  from  articles  not  the  food  of 
man  or  cattle,  ecpial  in  strength  or  quality  to  the 
•proof-spirit  now  in  use,  and  at  a  rate  not  higher 
than  the  spirit  produced  from  corn  or  melasses  j 
the  gold  medal,  or  one  hundred  guineas.  Ten 
gallons  of  the  spirit,  together  with  proper  ccr/ifi- 
iiUrs,  and  a  full  account  of  the  expense  and  mode 
of  making  it,  to  be  produced  to  the  Society  on  or 
Jiefore  the  first  Tuesday  in  January,  1803. 

77.  Increasing  Steam.  To  the  person  who 
shall  invent  and  discover  to  the  Society  a  me- 
thod, verified  by  actual  experiments,  of  increas- 
ing the  quantity  or  force  of  steam,  in  steam- 
engines,  with  less  fuel  than  has  hitherto  been 
employed,  provided  that  in  general  the  whole 
amount  of  the  expenses  in  using  steam-engines 
may  be  considerably  lessened  ;  the  gold  medal, 
or  thirty  guineas.  To  be  communicated  to  the  So- 
ciety on  or  before  the  first  Tuesday  in  Jan.  1 803. 

78.  Substitute  for  Tar.  To  the  person 
"Who  shall  invent  and  discover  to  the  Society  the 
best  substitute  foi  Stockholm  tar,  equal  in  all  its 
properties  to  the  best  of  that  kind,  and  prepared 
from  materials  the  produce  of  Great  Britain;  the 
gold  medal,  or  one  hundred  guineas.  A  quan- 
tity of  the  substitute,  not  less  than  one  hundred 
•weight,  with  certificates  that  at  least  one  ton  has 
been  manufactured,  and  that  it  can  be  afforded 
at  a  price  not  exceeding  that  of  the  best  foreign 
tar,  together  with  an  account  of  the  process,  to 
be  delivered  to  the  Society  on  or  bel'ore  the  first 
Tuesday  in  M-arch,  1803. 

79.  Preparation  OF  Tan.  To  the  person 
■who  shall  prepare  iii  the  most  concentrated  form, 
so  as  to  be  easily  portable,  and  at  a  price  appli- 
cable to  the  purposes  of  manufactures,  the  largest 
c|uantity,  not  less  than  one  hundred  weight  of 
the  principle  called  by  the  French  tannin,  wh'xch 
abounds  in  oak-bark  and  many  other  vegetable 
substances;  the  gold  medal,  or  fifty  guineas, 
C'trtijicalcs  of  the  above  quantity  Jiaving  been 
prepared,  and  a  sample  of  not  less  than  28  lb.  to 
be  produced  to  the  Socii-ty  on  or  before  the  last 
Tuti'iay  in  January,  1803, 
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80.  Preparation  of  a  red  Stain  rofi 
cotton  Cloth.  To  the  person  who  shall  com- 
municate  to  the  Society,  the  cheapest  and  most 
effectual  method  of  printing  or  staining  cotton 
cloths  with  a  red  colour,  by  an  immediate  appli- 
cation of  the  colouring-matter  to  the  cloth, 
equally  beautiful  and  durable  with  the  red  co- 
lours now  generally  procured  from  decoctions  of 
madder;  the  gold  medal,  or  thirty  guineas. 
Certijicates  that  the  above  process  has  been  ad- 
vantageously used  on  ten  pieces  of  callico^  eacb 
twenty-one  yards  or  upwards  in  length,  one 
piece  of  the  callico  so  printed,  a  quart  of  the  co- 
lour in  a  liquid  state,  and  a  full  account  of  the 
preparation  and  application,  to  be  produced  ta 
the  Society  on  or  before  the  second  Tuesday  in 
January,  1803. 

81.  Preparation  of  a  green  Colour 
FOR  printing  cotton  Cloth.  To  the  person 
who  shall  communicate  to  the  Society  the  best 
and  cheapest  method  of  printing  with  a  full 
green  colour  on  cotton  cloth,  by  an  immediate 
application  of  the  colouring-matter  from  a 
wooden  block  to  the  cloth,  equally  beautiful  and 
durable  as  the  colours  now  formed  from  the 
complicated  process  of  tl:e  decoction  of  weld 
on  alumine  and  the  solutions  of  indigo  by  earths 
or  alcaline  salts ;  the  gold  medal,  or  thirty  gui- 
neas, Certijicates  and  conditions  as  for  premiuia 
80. 

82.  Substitute  for  the  Basis  of  Paint. 
To  the  person  who  shall  produce  to  the  Society 
the  best  substitute,  superior  to  any  hitherto 
known,  for  the  basis  of  paint,  equally  proper  for 
the  purpose  as  the  white  lead  now  employed  ; 
such  substitute  not  to  be  of  a  noxious  quality,  and 
to  be  afforded  at  a  price  not  materially  higher 
than  that  of  ■«  hitc  lead  ;  the  gold  medal,  or  one 
hundred  guineas,  A  quantity  of  the  substitute, 
not  less  than  50  lb.  weight,  with  an  account  of 
the  process  used  in  preparing  it,  and  ceiiificates 
that  at  least  one  hundred  weight  has  been  manu- 
factured, to  be  produced  to  the  Society  on  or  be- 
fore the  first  Tuesday  in  January,  1803. 

83.  Red  Pigment.  To  the  person  who  shall 
discover  to  the  Society  a  full  and  satisfactory 
process  for  preparing  a  red  pigment,  fit  for  use, 
in  oil  or  water,  equal  in  tone  and  brilliancy  to 
the  best  carmines  and  lakes  now  known  or  in 
use,  and  perfectly  durable;  the  gold  medal,  or 
thirty  guineas.  One  pour.d  weight  of  such  co- 
lour, and  a  full  disclosure  of  its  preparation,  ti» 
be  prftduced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1803. 

jV.  B.  It  is  not  required  that  the  colour  should 
resist  the  action  of  fire  or  chemical  applications, 
but  rcinain  unaltered  by  the  common  exposure 
to  strong  light,  damps,  and  noisome  vapours. 

84.  Ultramarine.  To  the  person  who 
shall  prepare  an  artificial  ultramarine,  equal  in 
colour,  brilliancy,  or  tlurability,  to  the  best  pre- 
pared from  lapis  lazuli,  and  which  may  be  afford- 
ed at  a  cheap  rate;  the  gold  medal,  or  thirty 
guineas.  The  conditions  are  tlie  same  as  in  the 
preceding  premium  for  the  red  pigment. 

85.  Analysis  of  British  Minerals.  To 
the  person  who 'shall  coiiimuuicat«  to  the  Society, 
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l^e  mosl  correct  analj-sisof  any  mineral  produc- 
tion of  Great  Britain,  hitherto  eitlier  unexamined 
or  not  examined  witli  accuracy ;  the  gold  medal. 
The  analysis  and  sullicient  specimens  to  be  pro- 
duced to  tlie  Society  on  or  betore  the  first  Tues- 
day in  January,  1S03. 

8G.  Preparation  of  sulphuric  Acin 
FROM  Sulphur  without  the  Use  of  any 
NITRIC  Salt.  To  the  person  who  sliall  pre- 
pare the  largest  q\iantity  (not  less  than  one  ton) 
ol"  sulphuric  acid  from  sulphur,  without  any 
nitric  salt,  of  a  specific  gravity,  not  inferior  to 
the  best  sulphuric  acid  of  commerce;  the  gold 
medal,  or  fifty  guineas.  Cerlijicates  tliat  not  less 
than  the  above  (juantity  of  such  an  acid  has  been 
prepared,  together  with  a  sample,  to  be  produced 
to  the  Society  on  or  before  the  lirst  Tuesday  in 
January,  1803. 

87.  Preparation  of  any  alkaline  or 
EARTiiY  Nitrate.  To  the  person  «  ho  shall 
prepare,  in  Great  Britain,  the  lari^est  quantity, 
not  less  than  one  hundred  weight,  of  any  salt  of 
nitric  acid,  with  either  earths  or  alkalies,  by  a 
mctiiod  superior  to  those  hitherto  practised  ;  the 
gold  medal,  or  one  hundred  guineas.  Cerlijiculcs 
of  the  abovequantity  having  been  prepared,  and 
a  sample  of  not  less  than  281b.  to  be  produced  to 
the  Society  on  or  before  the  last  Tuesday  in  Ja- 
nuary, 1803. 

88.  Fine  Bar-iron.  To  the  person,  in 
Great  Britain,  who  shall  make  the  greatest  quan- 
tity of  bar-iron,  not  less  than  ten  tons,  with  coak, 
from  coak-pigSj  equal  in  quality  to  the  best  iron 
imported  from  Sweden  or  Russia,  and  as  fit  for 
converting  into  steel;  the  gold  medal,  or  fifty 
guineas.  Samples,  not  less  than  one  hundred 
weight,  with  ((>;/;/;'(■«/«  that  the  whole  quantity 
is  of  equal  quality,  to  be  produced  to  the  Society 
on  or  before  the  first  Tuesday  in  January,  1803. 

89.  Preserving  Iron  from  Rust.  To  the 
person  who  shall  invent  and  discover  to  the  So- 
ciety a  cheap  composition,  superior  to  any. now 
in  use,  wliicH  shall  eflectually  preserve  wrought 
iron  from  rust,  the  gold  medal,  or  fit't}'  guineas. 
A  full  description  of  the  method  of  preparing 
the  composition,  with  ccr/ijicaies-  that  it  has 
stood  at  leaat  i«o  years  unimpared,  being  ex- 
posed to  the  atmosphere  during  the  whole  time, 

■  to  be  produced  to  the  Society,  with  ten  pounds 
weight  of  the  composition,  on  or  before  the  first 
Tuesday  in  January,  1803. 

90.  Refining  Block-tin.  To  the  person 
who  shall  discover  to  the  Society  the  best  me- 
thod of  purifying  or  refining  block-tin,  so  as  to 
lender  it  fit  for  the  finest  purposes  to  which  grain- 
tin  is  now  applied,  and  not  higher  in  price;  the 
gold  medal,  or  fifty  guineas.  Ccrt'Jkatcs  that 
not  less  than  three  tons  have  been  refined  or  pu- 
rifieti,  with  a  full  detail  of  the  process,  and  a 
quantity,  not  less  than  one  hundred  weight,  of 
the  tin  so  refined,  to  be  produced  to  the  Socitty 
on  or  bclore  the  first  Tuesday  in  January,  1803. 

91.  Glazing  Eap.then-Ware  wtthout 
I.ead.  To  the  person  who  shall  discover  to  the 
Soi  iety  the  cheapest,  safest,  most  durable,  and 
aiost    eajily-fusitjle,     composition,    fit   for   the 


purpose  of  glazing  the  ordinary  kinds  of  earthen- 
ware, without  any  preparation  of  lead,  and  supe- 
rior to  any  hitherto  in  use;  the  gold  medal,  or 
thirty  Guineas.  Specimens  of  the  ware  so  glazed, 
with  proper  cer//Ji<(Ufi-  of  its  having  succeeded, 
and  a  sample  of  the  materials  made  use  of,  to  be 
produced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1803. 

92,  Refining  Copper  from  the  Ore.  To 
the  person  who  shall  discover  to  the  Society  the 
best  method  of  separating,  purii'ying,  and  refin- 
ing copper  irom  the  ore,  so  as  to  render  it  fit 
for  the  finest  purposes  to  which  fine  copper  i> 
now  applied,  and  by  a  process  superior  to  any 
hitherto  known  or  in  use,  and  not  higher  ia 
price;  the  gold  medal,  or  fifty  guineas.  Ceiliji~ 
Cities  that  not  less  than  three  tons  have  bten  so 
prepared  or  refined,  and  a  quantity  not  less  than 
one  hundred  weight  of  the  copper  so  refined,  t» 
be  produced  to  the  Societ'-  on  or  before  the  first 
Tuesday  in  February,  1303, 

93.  MineralogicalMapofEnglandand 
Wales.  To  the  person  who  shall  com])lete  and 
publish  an  accuralemineralogical  mapol  England 
and  Wales,  on  a  scale  of  not  less  than  ten  miles  to 
an  inch,  containing  an  account  of  the  situation  of 
the  difler.ent  mines  therein,  and  describing  the 
kinds  of  minerals  thence  produced  ;  the  gold 
medal,  or  fifty  guineas.  Cer/ifiiaces  of  the  accu- 
racy of  such  map,  together  with  the  map,  to  be 
produced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1804,  The  map  to  re- 
main the  property  of  the  Society, 

94.  Mineralogical  Map  of  Ireland. 
The  same  premium  is  ofiered  for  a  mineralogical 
map  ol  Ireland  on  similar  conditions. 

93,  Mineralogical  Map  of  Scotland, 
The  same  premium  is  offered  for  a  mineralogical 
map  of  Scotland  on  similar  conditions. 

96.  Natural  History.  To  the  author 
who  shall  publish,  in  the  year  18t)2,  the  natural 
history  of  any  county  in  England  or  Wales ;  tjic 
gold  medal,  or  fifty  guineas.  It  is  required  that 
the  several  natural  productions,  whether  animal, 
vegetable,  or  mineral,  peculiar  to  the  county,  or 
found  therein,  be  carefully  and  specifically  ar- 
ranged and  described,  in  order  that  the  jniblic 
may  be  enabled  to  judge  wliat  arts  or  manufac- 
tures are  most  likely  to  succeed  in  such  <ounty. 
The  work  to  be  delivered  to  the  Society  on  or 
before  the  last  Tuesday  in  J;;nuary,  1803, 

PREMIUMS   IN    POLITE  ARTS. 

97.  Honorary  Premiums  for  Drawing, 
BY  Nobility.  For  the  best  drawing,  of  any 
kind,  made  with  water-colours,  crayons,  chalk, 
black  lead,  pen,  Indian  ink,  or  bister,  by  young 
gentlemen  under  the  age  of  twenty-one,  sons  or 
grandsons  of  peers,  or  peeresses  in  their  own 
right,  of  Great  Britain  or  Ireland,  to  be  pro- 
duced on  or  before  the  first  Tuesday  in  March, 
1803;  the  honorary  medal  of  the  Society  ia 
gokt. 

yb'.  The  same  in  silver  for  the  next  in  merit, 
99j  100.  The  same  premiums  will  bcgivcn,  oa 
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the  like  conditions,  (6  yoiu'ig  ladies,  daughters  or 
grand-daughter*  of  peers,  or  pceicsses  in  llieir 
own  right,  of  Great  Britain  or  Ireland. 

101.  Honorary  Pekmiums  iorDrawing, 
BY  Gentlemkn.  For  tlie  best  drawing,  of  any 
kind,  made  vith  vatcr-colours,  crayons,  chalk, 
hlack-lead,  pen,  Indian  ink,  or  bister,  by  young 
gentlemen  under  the  age  of  twenty-one,  to  be 
produced  on  or  before  tl)e  first  Tuesday  in 
March,  180:3;  tlie  gold  medal, 

10'2.  For  the  next  in  merit,  the  silver  medal. 

103,  104.  The  same  premiums  will  be  given 
for  draw  ings  l)y  young  ladie?. 

A'.  B.  As  the  foregoing  honorary  premiums 
are  intended  only  for  such  of  the  nobility  and 
gentry  as  may  hereafter  become  patrons  or  pa. 
tronesses  of  the  arts;  persons  professing  any 
branch  of  the  polite  arts,  or  any  business  de- 
pendent on  the  arts  of  design,  or  the  sons  or 
daughters  of  such  persons,  Mill  not  be  admitted 
candidates  in  these  classes. 

103.  Drawings  OF  Outlines.  For  the  best 
outline,  after  an  original  group  orcast,  in  plaster, 
of  hiniian  figures,  by  persons  of  either  sex,  un- 
der the  age  of  sixteen,  the  principal  figure  not 
less  than  twelve  inches;  to  be  proauced  on  or 
before  the  third  Tuesday  in  February,  1803;  the 
greater  silver  pallet. 

106.  For  the  next  in  merit;  the  lesser  silver 
pallet. 

TV.  B.  These  drawings  are  to  be  made  on  pa- 
per, and  the  original  either  to  be  produced  to  the 
Society,  or  to  be  referred  to  for  their  examina- 
tion. 

107.  Drawings  of  Landscapes.  For  the 
l)e8t  drawing  ot  a  landscape  after  nature,  by  per- 
sons of  either  sex,  under  twenty-one  years  of 
age,  to  be  produced  on  or  before  the  third 
Tuesday  in  February,  1803;  the  greater  silver 
pallet. 

lOS.  For  the  next  in  merit,  the  lesser  silver 
pallet.  Each  candidate  must  mention,  on  the 
front  of  the  dr.iwing,  whence  the  view  was 
taken;  and  the  drawings  must  be  made  with 
chalk,  pen,  Indian  ink,  water-colours,  or  bister. 

10t».  Historical  Drawings.  For  the  best 
liistorical  drawing,  being  an  original  composi- 
tion, of  five  or  more  human  figures;  the  height 
of  the  principal  figure  not  leSs  than  eight  inches; 
to  be  made  with  crayons,  chalk,  black  lead,  pen, 
Indian  ink,  water-colours,  or  bister,  and  to  be 
produced  on  or  before  the  third  Tuesday  in  Fc- 
bruarv,  1803;  the  gold  pallet, 

110.  For  the  next  in  merit;  the  greater  silver 
pallet. 

111.  Chints  Patterns  for  Calico- 
Printers.  For  the  best  original  pattern  in  a 
new  taste,  of  light  or  dark  ground  chints  for  gar- 
ment-work, fit  for  the  purposes  of  calico-printers, 
by  persons  of  either  sex  ;  the  gold  medal.  To 
be  produced  to  the  Society  on  or  before  the  se- 
cond Tuesday  in  January,  1803;  the  pattern  to 
■which  the  premium  is  adjudged  to  remain  the 
property  of  the  Society. 

112.  For  the  next  in  merit;  the  silver  medal, 
•n  similar  conditions. 


113.  Copper-pLate  Patterns  for  d.4« 
Lico-PniNTERs.  For  the  best  pattern,  in  a  new 
stile,  fit  for  the  purposes  of  califo-prjnters  for 
garment  Mork;  he  silver  medal.  To  be  pro- 
duced to  the  Society  on  or  before  the  second 
Tuesday  in  January,  1S03.  Tiie  pattern  to 
nhich  the  premium  is  adjudged  to  femaiu  the 
property  of  the  Society. 

114.  Line  Engravings  of  Landscapes. 
For  the  best  line  engraving  of  a  landscape,  pub- 
lished in  the  year  1803,  the  size  of  the  engraving 
not  less  than  eighteen  inches  by  fourteen  ;  the 
gold  medal.  To  be  produced  to  the  Society  on 
or  before  the  last  Tuesday  in  January,  1804: 
and  the  impression  to  which  the  premium  is  ad- 
judged to  remain  the  property  of  the  Society. 

115.  For  the  next  in  merit ;  the  silver  medal, 
on  similar  conditions. 

llfi.  Line  Engravings  of  HisTORicAt 
Subjects.  For  the  best  line  engraving  pub- 
lished in  the  year  ISO'i,  of  an  historical  subject, 
the  size  of  the  engra\  ing  not  less  than  eighteen 
inches  by  fourteen  ;  the  gold  mcflal, 

117.  For  the  next  in  lucrit ;  the  silver  medal. 
Conditions,  &c.  the  same  as  in  classes  114  and 
113. 

118  Model  in  Clay  or  Plaster.  Fot 
the  best  model  in  clay  or  plaster  of  an  orna- 
mental design  for  the  purpose  of  embellishing 
works  of  Architecture;  tlie  silver  medal,  or 
twenty  guineas.  To  be  produced  to  the  Society 
on  or  before  the  last  Tuesday  in  January,  1803. 
The  model  not  to  be  less  than  thirty  inches  by 
twelve. 

THE  FOLLOWING  PREMIUM  (CLASS 
119,)   IS  OFFERED  IN  CONFORMITY 

••  TO  THE  WILL  OF  THE  LATE  JOHN 
STOCK,  OF  HAMPSTEAD,  Esq. 

119.  Ornamental  Drawings  for  Archi- 
tectural Designs.  For  the  best  ornamental 
drawing  for  the  purpose  of  embellishing  archi- 
tectural design?;  a  silver  medallion  with  t!ie  fol- 
louiiig  engraved  inscription:  The  I'rriniicin 
given  />!/  tlic  Society  fof  the  E/icourfigemenl  of  Arts, 
Maniifiirt'trcs,  and  Comtnerce,  in  confoi'mitti  to 
the  Will  oj  John  SlocL-,  of  Hampstead,  Esq.  The 
drawing  to  which  the  premium  is  adjudged  to 
remain  the  property  of  the  Society, 

1'20.  For  the  best  model  in  clay  or  plaster  of 
a  design  for  the  same  purpose;  thes-ilver  medal. 
The  performances  in  these  two  classes  not  to  be 
loss  than  tliirty  inches  by  twelve,  to  be  made  by 
persons  under  the  age  of  twenty-one  years.  To 
be  produced  to  the  Society  on  or  before  the  last 
Tuesdav'  in  January,  1803. 

121.  Perspective  Drawings  of  Ma- 
chines. For  the  best  perspective  drawing  of 
machines  by  persons  under  eighteen  years  of 
age  ;  the  greater  silver  pallet.  To  be  produced 
to  the  Society  on  or  before  the  last  Tuesday  in 
January,  1803. 

122,  For  the  next  in  merit;  the  le.ser  silver 
pallet,  on  similar  conditions, 

l'^3.  Engraving  on  Wood,  or  Metai. 


Premiums  in  Mamifaclureii 


itfi 


Blocks.     For  tlie  best  engraving  on  wood,  or  which  can  be  generally  afforclcc!  a?  cheap  as 

niftal  blocks,  of  a  subject  or  allegorical  decora-  cloth  of  equal   quality   aiul  appearance    nuw 

tion  for  a  volume  of  the  Society's  Tran<;artions,  niade  from  hemp,  flax,  or  cotton,  and  much 

proper  to  be  prefixed  to  the  premiums  olferpa  by  ft„<.r  in  quality  than  any  hitl-.crto  manufactured 

the  Society,  and  capable  of  being  worked  with  in  England  from  hop-Stalks,  &c.  the  gold  mecial, 

the  letter  press  J  the  gold  medal.     The  engraved  or  thirty  guineas.     One  pound  of  the  thread 

vood  or  metal  block,   and  two  or   more  nnprc^-  ^p  ^^.j^.^j^  j,^^  ^,^j^  j^  ^^^^^  ^^^  ^^-  ^^^^  ^f 


sions  from  it,  to  be  produced  to  the  Society  oh  or 
before  the  second  Tuesday  in  February,  180.0, 
and  the  engraved  wood  or  metal  block  to  which 
the  premium  is  adjudged  to  remain  the  property 
of  the  Society.  The  engraving  to  be  of  a  proper 
size  to  form  an  octavo  page  in  tlie  volume 


the  cloth,  together  with  proper  certificate!,  that 
the  whole  is  manufactured  from   hop-stallcs  or 
liines,  &c,  to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  December,  1802. 
A''.  B.  The  Society  is  already  in  the  posscs- 


124.  For  the  next  in  merit;  the  silver  medal  sion  of  cloth  made  in  England  from  hop-stalks 
on  similar  conditions.  ^^  hincs,which  may  be  mspccted  by  application 

125.  Statuary  Marble.     To   the  per-  to  the  housekeeper. 

son  who  shall  discover,  within  Great  Britain  or         ^29.  Wicks  for  Candles  or    Lamps. 

Ireland,  a  quarry  of  white  maible    fit  fur  the  To  the  person  who  shall  discover  to  the  Society 

purposes  of  statuary,  and  ecpial  in  all  respects  a  method  of  manufacturmg  hop-stalks  or  bines, 

to  those  kinds  now  imported  from  Italy;  the  or  any  other  cheap  material,  the  growthof  Great 

£old  medal,  or  one  hundred  pounds.     A  block  Britain,  so  as  to  render  them  equally  fit  for  the 

of  at  least  three  feet  in  length,  two  in  height,  purpose  of  supplying  the  place  of  cotton,  for 

and  two  in  width,  with  an  account  of  the  si-  wicks  of  candles  or  lamps;  twenty  gumcas. 

tuation  of  the  quarry,  and  certificate!,  of  its  pos-  Samples,  not  less  than  five  pounds  weight,  of 

sessing  considerable  extent,  to  be  produced  to  the  wicks  so  prepared  to  be  produced  to  the  So- 

the  Society,  on  or  before  the  first  Tuesday  in  ciety,with  certificates  ihsithc  whole  quantity  is 

February    1803.  equal  in  quality  to  the  sample,  on   or  before 

N.  B.  '  In  order  to  prevent  useless  expense  the  second  Tuesday  in  January,  180.3. 
or  trouble  to  the  cLtimant  in  forwarding  so  '30.  PAyER  from  raw  vegetable  Sub- 
largea  block,  the  Society  will  be  ready  to  exa-  stances.  To  the  person,  in  Great  Britain, 
mine  anv  smaller  specimen  of  the  marble,  and  who  shall,  between  the  first  of  January,  1 802, 
express  their  ooinion  of  its  value  to  the  candi-  and  the  first  of  Januaiy,  1803,  make  the  great- 
date  before  the  block  required  by  the  above  est  quantity,  and  of  the  best  quality,  (notlesi 
premium  is  produced.  than  ten  reams)  of  good  and  useful  paper,  from 

126.  Bronzes.     For  the  best    drapery-fi~  raw  vegetable  substances,  the  produce  of  Grc.nt 

^ure  or  group  cast  in  bronze;  if  a  single  figure,  Britain  or  Ireland,  of  which  one  hundred  weight 


not  less  than  twelve  inches  high ;  and,  if  a 
group,  not  less  than  nine  inches  ;  and  which 
will  require  the  least  additional  labour  to  repair; 


has  not  been  used  in  manufacturing  paper  pre- 
vious to  January,  1801,  superior  to  any  hitherti* 
manufactured  from  such  substances,  and  which 


the  gold  medal,  or  the  silver  medal  and  twenty  can  be  generally  afforded  as  cheap  as  paper  of 
guineas.  The  cast  to  be  exhibited  to  the  So-  equal  quality  and  appearance  now  made  froni 
ciety  before  it  is  begun  to  be  repaired,  with  the     "gs ;  twenty  guineas 


N.  B.  The  object  of  the  Society  being  to  add 
to  the  number  and  quantity  of  raw  materials 
used  in  this  manufacture,  it  is  their  wish  to  in- 
clude every  useful  sort  oi  paper,  and  to  intro- 
duce such  natural  products  as  can  be  easily  and 
cheaply  procured  in  great  quantities.  The  So- 
ciety are  in  possession  of  two  volumes  contain- 
ng  a  great  variety  of  specimens  of  paper  made 


original  figure  or  group,  on  or  before  the  first 
Tuesday  in  Februaiy,  1802,  together  with  3 
full  explanation  of  the  whole  process. 

PREMIUMS  FOR  ENCOURAGING  AND 
IMPROVING  MANUFACTURES. 

127.   Machine  FOR  CARDING  Silk.  For 

■the  best  machine,  superior  to  any  now  in  use,  from  raw  vegetable  substances,  viz.. — nettles, 

for  carding  waste  silk  equally  well  as  by  h.nnd  ;  potatoe-hawlm,  j-jplar,  hop-bines,  &c.  which 

to  be  produced,  together  with  a  specimen  of  th.c  volumes  may  be  inspected  by  any  person  on  ap- 

caidings,  on  or  before  the  first  Tuesday  in  No-  plicaiicn  to  the  housekeeper. 

ember,  1802;    the  silver  medal,   or  twenty         Cettificat'.s  of  the  making  such  paper,  and 

guineas.  one  ream  of  the  paper,  to  be  produced  on  or 

123.  Cloth  from  Hop-Stalks,  &c.  To  before  the  second  Tuesday  in  January,  1803. 
the  person  who  shall  produce  to  the  Society  131.  Transpa  rent  Paper.     To  the  per- 

thc  greatest  quantity,  not  less  than  thirty  yards  son  who  shall  discover  to  the  Society  a  method 

of  cloth    at   least  twcnt}' -seven    inches  wide,  of  making  paper  from  the  pulp  that  shall  be 

made  in  Great  Britain,  of  hop-stalks  or  bines,  perfectly  transparent,  and  of  a  sul>stance  and 

or  other  raw  vegetable  substances,  the  produce  body  equal  to  fools-cap,  that  shall  take  and 

of  Great  Britain  or  Ireland,  superior  to  any  hi-  bear  common  writing  itik  with  the  same  faci- 

Cberto  manufactured  from  such  substantci,  and  lity  and  corrcctaets  as  writing  paper  generally  hi 
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tise;  the  silver  medal,  or  twenty  guineas.  Ccrr 
tificatci  of  the  making  such  paper,  an  account 
of  the  process,  and  one  ream  of  the  p.iper,  to  be 
produced  on  or  before  the  second  Tuesday  in 
January,  1803. 

132.  Taking  Porpoises.  To  the  people 
in  any  boat  or  vessel,  who,  in  the  year  1802, 
shall  take  the  greatest  number  of  poipuifes  on 
the  coast  of  Great  Britain,  by  gun,  hatpoon,  or 
any  other  method,  not  fewer  than  thirty,  for 
the  purpose  of  exrr;icting  oil  from  them;  the 
gold  medal,  or  thirty  pounds.  Certificates  of 
the  number,  signed  by  the  persons  to  whom 
they  have  been  sold  or  delivcied  for  the  purpose 
of  extracting  tlic  oil,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday  in  Ja- 
nuary, 1803. 

133.  Oil  from  Porpoises.  To  the  per- 
son who  shall  manufacture  the  greatest  quantity 
of  oil  from  porpoises  taken  on  the  coast  of 
Great  Britain,  in  the  year  1802,  not  less  than 
twenty  tons;  the  gold  medal,  or  thirty  pounds. 
Certificates  of  the  oil  having  been  made  from 
P'jrpoiscs  actually  caught  on  the  coast  of  Great 
Britain,  and  two  gallons  of  the  oil  as  a  sample, 
to  be  produced  to  the  Society  on  or  before  the 
last  Tuesday  in  February, 1803. 

PREMIUMS  IN   MECHANICS. 

134.  GuNfo  wuER-MiL  i.s.  To  the  per- 
son who,  in  the  year  1S02,  shall  invent  and 
bring  to  perfection  the  most  effectual  method 
of  so  conducting  the  works  of  gunpowder-mills, 
in  the  business  of  making  gunpowder,  as  to  pre- 
vent explosion  ;  the  gold  medal,  or  one  hun- 
dred guineas-.  Certificates  and  accounts  of  the 
method  having  been  put  in  pactice  in  one  or 
more  gunpowder-mills  in  this  kingdom,  and 
that  it  p'omises,  in  the  opinion  of  the  best 
judges  concerned  in  such  works,  to  answer  the 
purpose  intended,  to  be  produced  to  the  So- 
«:iety  on  or  before  the  fii  st  Tuesday  in  Feb.  1 803. 

N.  B.  As  an  encouragement  to  persons  to 
turn  their  thoughts  to  improvements  of  this  na- 
tiue,  if  any  should  be  made  on  the  present  me- 
thod of  conducting  the  business  of  gunpowder 
making,  which  fall  short  of  the  total  preven- 
tion of  explosion,  and  they  are  sent  to  the  So- 
ciety for  the  sake  of  humanity,  the  papers  so 
sent  in  will  receive  due  consideration,  and  such 
bounty  or  reward  will  be  bestowed  thereon  as 
they  appear  to  merit. 

135.  Transit-Instrument.  To  the  per- 
son who  shall  invent  and  produce  to  the  Society 
a  cheap  and  port.ible  tiansit-instrument,  which 
may  easily  be  converted  into  a  zenith-sector, 
capable  of  being  accurately  and  expeditiously 
adjusted  for  the  purpose  of  finding  the  latitudes 
and  lonsiitudes  of  places,  and  superior  to  any 
portab!.  uiansit-instiumenr  now  in  use;  the 
gold  medal,  or  forty  giiincis.  To  be  produced 
«n  or  before  the  last  Tuesday  in  Jan.  1803. 


136.  Taking  Whales  by  the  GupfJ 
Harpoon.  To  the  person  who,  in  the  year 
I  802,  shall  strike  the  greatest  number  of  whales, 
not  fewer  than  three,  with  the  guii-harpoon  j 
ten  guineas.  Proper  certificates  of  the  stiiking 
such  whales,  and  that  they  were  actually  taken 
in  the  year  1802,  signed  by  the  master,  or  by 
the  mate  when  the  claim  is  made  by  the  master, 
to  be  produced  to  the  Society  on  or  before  the 
last  Tuesday  in  December,  1802. 

137.  Family  Milw.  To  the  person  whd 
.shall  invent  and  produce  to  the  Society  the  best 
constructed  mill  for  grinding  corn  for  the  use  of 
private  families,  or  parish-poor;  the  construc- 
tion to  be  such  as  to  render  the  working  of  the 
mill  easy  and  expeditious,  and  superior  to  any 
hitherto  in  use;  ttie  gold  medal,  or  thirty  gui- 
neas. The  mill,  and  certificates  of  its  having 
been  used  to  good  effect,  to  be  produced  to  the 
Society  on  or  before  the  first  Tuesday  in  Fe- 
bruary, 1803. 

A'.  B.  Cheapness  and  simplicity  will  be  con- 
sidered an  essential  parts  of  its  merit ;  and  the 
mill,  or  the  model,  to  remain  with  the  Society. 

138.  Machine  for  raisino  Coals, 
Ore,  &c.  &c.  To  the  person  who  shall  invent 
a  machine  for  raising  coals,  ore,  &c.  from 
mines,  superior  to  any  hitherto  known  or  in 
use,  and  which  shall  produce  the  effect  at  a 
less  expense  than  those  already  known  or  in 
use  ;  the  gold  medal,  or  fifty  guineas.  A  mo- 
del of  the  machine,  made  on  a  scale  wf  not  less 
than  one  inch  to  a  foot,  with  a  certificate  that  a 
machine  at  large  on  the  same  construction  has 
been  advantageously  used,  to  be  produced  to  the 
Society  on  or  before  the  second  Tucsdav  in 
February,  1803. 

139."  Machine  for  raising  Water. 
To  the  person  who  shall  invent  a  machine  on  a 
better,  ciieaper,  and  more  simple  construction 
than  any  hitherto  known  or  in  use,  for  raising 
water  out  of  wells,  &c.  from  a  depth  of  not  less 
than  fifty  feet ;  the  gold  medal,  or  forty  gui- 
neas. Certificates  of  the  performance  of  the 
machine,  and  a  model  of  it,  on  a  scale  of  not 
less  than  one  inch  to  a  foot,  to  be  produced  to 
the  Society  on  or  before  the  first  Tuesday  in 
February, '1803. 

140  Machine  for  making  Bricks.  To 
the  person  who  shall  invent  the  best  and  cheap- 
est machine  for  making  bricks,  superior  to  any 
hitherto  known  or  in  u-.e,  whereby  thr  labour 
and  expense  of  making  bricks  in  the  usual 
mode,  by  hand,  may  be  greatly  diminished  ; 
forty  guineas.  A  model,  with  certificates  that 
a  machine  at  large,  on  the  same  construction, 
has  been  used  to  good  effect  tor  the  purpose  of 
making  bricks,  and  that  at  least  one  hundied 
thousand  statute-bricks  have  been  made  there- 
with, to  be  produced  to  the  Society  on  or  be- 
fore the  first  Tuesday  in  March,  1803. 

141.  Boring  and  Blasting  Rocks. 
To  the  person  who  shall  discover  to  the  Society  a 
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Kioie  simple,  clieap,  and  expeditious  method 
than  any  hitherto  known  or  in  use  of  boring 
and  blasting  rocks  in  mines,  shafts,  wells,  &c. ; 
the  gold  medal,  or  thirty  guineas.  Cetifflcaics 
of  the  method  having  been  practised  with  suc- 
cess, with  a  full  description  thereof,  to  be  deii- 
veted  to  the  Society  on  or  before  tlie  first  Tues- 
day in  January.  1803. 

142.  Heating  Rooms  for  the  pur- 
poses OF  Manufact  u  RF  Rs.  To  the  person 
who  shall  invent  and  discover  to  the  Society  a 
method  of  l.catuig  rooms,  superior  to  any  hither- 
to known  or  in  use,  and  at  a  moderate  expense, 
for  the  purposes  of  pauiters,japanners,  and  other 
maiuifacturers,  so  as  to  avoid  the  necessity  of 
iron  or  copper  tunnels  going  through  the  rooms 
to  convcv  the  smoke,  whereby  the  danger  from 
such  tunnels  may  be  pievcnted  ;  tlie  gold  me- 
dal, or  forty  guineas.  A  model,  or  complete 
drawnig  and  description  of  the  method,  with 
•certificates  that  it  has  been  successfully  practis- 
ed, to  be  delivered  to  the  Society  on  or  before 
the  last  Tuesday  in  March,  1803. 

143.  ImPROVF  D  Vt  NT)  L  ATfON.       To  tllC 

person  who  shall  invent  and  produce  to  the  So- 
ciety a  mode  of  permanently  ventilating  the 
apartments  in  hospitals,  workhouses,  and  other 
crowded  places,  superior  to  any  now  known  or 
tised;  the  gold  medal,  or  fifty  guineas.  A  model 
of  the  apparatus,  and  a  full  account  of  the  means 
by  which  the  etfect  has  been  produced,  with 
proper  certificate,  to  be  delivered  to  the  Society 
on  or  before  the  last  Tuesday  in  Februaiy, 
1803 

144.  Mill  Stones.  To  the  person  who 
fhall,  between  the  first  of  February,  1802,  and 
the  first  of  February,  1803,  prepare  and  bring 
into  use  the  greatest  number  of  mill  stones, 
taken  from  any  quarry  in  the  United  Kingdoms, 
equal  in  quality  to  the  French  burrs,  not  less 
than  thirty  pairs;  the  gold  medal,  or  thirty 
guineas.  Certificates  that  the  said  mill  stones 
were  all  taken  from  the  same  quarry,  with 
their  prices  and  dimensions,  that  they  are  equal 
to  the  French  burr,  not  less  than  three  feet  eight 
inches  diameter,  and  are  actually  in  use,  to  be 
produced  to  the  Society  on  or  before  the  third 
Tuesday  in  February,  1803. 

14.5.  For  the  ne.\t  greatest  quantity,  not  less 
than  twenty-five  pair ;  the  silver  medal,  or 
fifteen  guineas,  on  similar  terms. 

146.  Preventing  Accidents  from 
Horses  falling  with  two-wheeled 
Carriages.  To  the  person  who  shall  invent 
and  produce  to  the  Society  a  method  superior 
to  any  hitherto  known  or  in  use,  to  prevent  ac- 
cidents from  the  falling  of  horses  with  two- 
wheel  carriages,  especially  on  steep  declivities; 
the  silver  medal,  or  fifteen  guineas.  A  model 
of  the  apparatus,  and  a  full  account  of  the 
means  by  which  the  effect  has  been  produced, 
with  proper  certificates  that  the  same  has  been 
tised  with  success,  to  be  delivered  Co  the  So- 


ciety on  or  before  the  second  Tuesday  in  Jan. 
1803. 

147.  Clearing  the  Turnpike  and 
other  Roads  in  Winter  from  Mud, 
AND  IN  Summer  from  Dust.  To  the  per- 
son who  shall  discover  to  the  Society  the  most 
effectual  and  the  cheapest  method,  verified  by 
experiments,  of  c!e«'ing  the  turnpike  and  other 
roads  of  great  lebort,  in  winter  from  mud,  and 
in  summer  from  dust,  or  most  effcctuslly  pre- 
venting the  accumulation  of  cither  ;  the  gold 
medal,  or  fifty  guineas. 

148.  For  the  second  best  account ;  the  silver 
medal,  or  twenty  guineas.  It  is  required  that 
an  accurate  account  of  the  method  used,  and 
every  expense  attending  it,  together  with  satis- 
factory certificates  of  its  being  effectual,  be  de- 
livered to  the  Society  on  or  before  the  first 
Tuesday  in  March.  18(3. 

PREMIUMS  OFIERED  FOR  THE  AD- 
VANTAGE OF  THE  BRITISH  COLO- 
NIES. 

149.  Nutmegs  For  the  greatest  quantity 
of  merchantable  nutmegs,  nor  less  than  t-ii 
pounds  weight,  being  the  growth  of  his  Ma- 
jesty's dominions  in  the  West  Indies,  or  any 
of  the  British  settlements  on  the  coast  of  Africa, 
or  the  several  islands  adjacent  thereto,  and 
equal  to  those  imported  from  the  islands  of  the 
East  Indies;  the  gold  medal,  or  one  hundred 
guineas.  Satisfactory  certificates,  fiom  the  ga- 
vernor,  or  commander  in  chief,  of  the  place  of 
growth,  with  an  account  of  the  number  of  ticcs, 
their  age,  nearly  the  quantity  of  fiuit  on  each 
tree,  and  the  manner  of  culture,  to  be  produced 
on  or  before  the  first  Tuesday  in  December, 
1802. 

1.50.  Cloves.  For  iinporting  into  the  port 
of  London,  in  the  year  1802,  the  greatest 
quantity  of  cloves,  not  less  than  twenty  pounds 
weight,  being  of  the  growth  of  some  of  the 
islands  of  the  West  Indies  subject  to  the  crown 
of  Great  Britain,  or  any  of  the  British  settle- 
ments on  the  coast  of  Africa,  or  the  several 
islands  adjacent  thereto,  and  equal  in  goodness 
to  the  cloves  brought  from  the  East  Indies;  the 
gold  medal,  or  fifty  guineas.  Samples,  not 
less  than  two  pounds  weight,  with  certificates 
that  the  whole  quantity  is  equal  in  goodness, 
together  with  satisfactory  certtjicate^  signed  by 
the  governor,  or  commander  in  chief,  of  the 
place  of  growth,  with  an  account  of  the  number 
of  trees  growing  on  the  spot,  their  age,  and  the 
manner  of  culture,  to  be  pioduced  to  the  So- 
ciety on  or  before  the  first  Tuesday  in  January, 
1803. 

151.  Plantations  of  Bread-Fruit- 
Trees.  To  the  person  who  shall  have  raised 
in  any  of  the  islands  of  the  West  Indies  subject 
to  the  crown  of  Great  Britain,  or  in  any  of  the 
British  settlements  on  the  coast  of  Africa,  or 


no 
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the  several  Islands  adjacent  thereto,  between 
the  Ist  of  January,  1801,  and  the  1st  of  Ja- 
nuary, 1802,  the  greatest  number  of  bread- 
fruit-rrees,  not  fewer  than  one  hundred,  and 
properly  fenced  and  secured  the  same,  in  order 
to  supply  the  fruit  to  the  inhabitants;  the  gold 
medal,  or  thirty  guineas.  Proper  accounts  and 
certificates,  signed  by  the  governor,  or  conn - 
mandcr  in  chief,  of  the  methods  made  use  of 
in  cultivating  the  plants  and  securing  the 
plantation,  and  that  the  trees  are  in  a  growing 
and  thiJving  state  at  the  time  of  signing  such 
certificates,  to  be  produced  to  the  Society,  with 
sample^  of  the  fruit,  on  or  before  the  first  Tucs- 
<lay  ill  January,  1803. 

15SJ.  Kali  for  Barilla.  To  the  person 
who  shall  have  cultivated,  in  the  Bahama- 
Islands,  or  any  other  part  of  his  Majesty's  do- 
minions in  the  Wcsr  Indies,  or  any  of  the  Bri- 
tish settlements  on  the  coast  ot  Africa,  or  the 
geveral  islands  adjacent  thereto,  in  the  year 
1801,  the  greatest  quantity  of  land,  not  IciS 
thin  two  acres,  with  Spanish  kali,  fit  for  the 
Jjurpose  of  making  barilla  ;  the  gold  medal,  or 
thirty  guineas. 

].'■):).  For  the  next  greatest  quantity,  not  less 
than  one  acre,  the  silver  medal,  or  fifteen  gui- 
neas. Certijicates,  signed  by  the  governor,  or 
commander  in  chief,  for  the  time  being,  of  the 
quantity  of  land  so  cultivated,  and  of  the  state 
of  the  plants,  at  the  time  of  signing  such  cer- 
tificates, to  be  delivered  to  the  Society,  with 
samples  of  the  kali,  on  or  before  the  second 
Tuesday  in  January,  1803. 

154.  The  same  premium  is  extended  one 
year  farther.  Certificates  to  be  produced  on  or 
before  the  second  Tuesday  in  January,  1804. 

155.  DcSTkOYING  THE  InsECT  COM- 
MONLY   CALLED    IHE     BoRER.       To   thc  pCr- 

son  who  shall  discover  to  thc  Society  an  effec- 
tual method  of  destroying  the  insect  commonly 
tailed  the  borer,  which  has,  of  late  years,  been 
50  destructive  to  the  sugar-canes  in  the  West 
India  islands,  the  British  settlements  on  the 
coast  of  Africa,  and  the  several  islands  adja- 
cent thereto  ;  the  gold  medal,  or  fifty  guineas. 
The  discovery  to  be  ascertained  by  satisfactory 
ecrtfieates,  under  the  hand  and  seal  of  thc  go- 
vernor, or  commander-in-chief,  for  the  time  be- 
ing, and  of  some  other  respectable  persons,  in- 
habitants of  thc  islands,  or  other  place,  in 
which  the  remedy  has  been  successfully  ap- 
plied :  such  certificates  to  be  delivered  to  the 
Society  on  or  before  the  first  Tuesday  in  Ja- 
nuary, 1803. 

156.  Cult  ivATioN  OF  Hemp  in  Upper. 
AND  Lower  Canada.  To  the  person  who 
shall  sow  with  hemp  thc  greatest  quantity  of    than  one  ton,  of  the  Bhaugulpoie-cotion,  from 


winter  hemp  (or  female  hemp  bearing  seed)  OM 
thc  ground  until  thc  seed  is  ripe;  the  gold  me- 
dal, or  one  bundled  dollars. 

15'7.  To  the  person  who  shall  sow  with  hemp 
the  next  greatest  quantity  of  land  in  the  same 
province  of  Upper  Canada,  not  less  than  five 
arpents,  in  thc  year  180'2,  in  the  maimer  above- 
mentioned  ;  the  silver  medal,  or  eighty  dollars. 

158.  For  the  mcxi  greatest  quantity  of  land, 
in  the  same  pioviuce,  and  in  a  similar  manner, 
not  less  than  four  aipents  ;  sixty  dollars. 

159.  For  the  next  greatest  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  three  arpents;    forty  dollars. 

160.  For  the  next  greatest  quantity  of  land, 
iu  thc  same  province,  and  in  a  similar  manner^ 
Slot  less  than  one  arpent ;  twenty  dollars.  Cer- 
tificates of  the  numlicr  of  arpents,  the  method 
of  culture,  of  the  plucking  of  the  hemp,  with 
a  gciieral  a.ccQunt  whether  sown  broad-cast  or  in 
drills,  the  expense,  soil,  cultivation,  ar.d  pro- 
duce to  be  transmitted  to  the  Society,  certified 
under  thc  hand  and  seal  of  the  governor  or  lieu- 
tenant-governor, together  with  28  lb.  of  the 
hemp,  and  two  quaits  of  the  seed,  on  or  before 
the  first  Tuesday  in  November,  1803. 

161.  lb'2,  163,  164,165.  The  same  pre- 
miums are  extended  o\\^  year  f.irther.  Certifi- 
cates, &c.  as  before-mentioned,  to  be  transmit- 
ted to  the  Society,  on  or  before  the  last  Tuesday 
in  February,  1804. 

166  to  176.  Pr.cmiums  exactly  similar  in  a!! 
respects  to  those  held  out  for  thc  piovince  ot 
Upper  Canada,  are  also  offered  for  the  province 
of  Lower  Canada,  and  are  extended  to  thc 
same  period. 

177.  IftfPORTATION  OF  HeMP  FROM  CA- 
NADA. To  the  master  of  that  vessel,  which 
shall  bring  to  this  country  the  greatest  quantity 
of  marketable  hemp,  not  less  than  one  hun.> 
died  tons,  in  the  year  1803,  the  produce  ot 
Upper  or  Lower  Canada  ;  the  gold  medal. 

178.  To  the  master  of  that  vessel  which  shall 
bring  the  next  quantity,  not  less  than  fifty  tons  ; 
the  silver  medal.  Ceiiificaies  satisfactory  to  the 
Society  to  be  produced  by  thc  master  of  thc 
vessel  on  or  before  the  first  Tuesday  in  Febru- 
ary, 1  804,  to  testify  that  such  hemp  was  grown 
and  prepared  in  Canada. 

PREMIUMS  OFFERED  FOR  THE  AD- 
VANTAGE OF  THE  BRITISH  SET- 
TLEMENTS IN  THE  EAST  INDIES. 

^7P.  Bhaugulpore-Cotton.  To  the  per- 
son who  shall  impoit  into  the  port  of  London, 
in  thc  year  1802,  the  greatest  quantity,  not  less 


land  in  the  province  of  Upper  Canada,  not  less 
than  six  arpents  (each  four-fifths  of  a  statute 
acre,  in  the  year  1802,  and  shall  at  the  proper 
season  cau.se  to  be  pluckedthe  summer  hemp  (or 
male  hemp  bearing  no  seed)  and  continue  th? 


which  clothes  are  made  in  imitation  of  nan- 
keen, without  dying  ;  the  gold  medal .  A  quan- 
tity of  thc  cottun,  not  less  than  five  pounds 
weight  in  the  pod,  and  five  pounds  carded,  to 
be  produced  to  the  Society,  with  proper  etrti' 
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fcatis,  signed  by  the  serretary  to  the  board  of  181.  True  CocHiNEAt.    To  the  person 

trade  of  Bengal  or  Boml),iy,  on  or  before  the  who,  in  the  year  1802,  shall  import  into  the 

Jast  Tuesday  in  February,  1803,  port  of  London,  from  any  part  of  the  Britisli 

180.   An.vaito.     To  the   person  who,  in  settlements   in    the   East   Indies,    the  greatest 

the  year  1S02,  shall  import  into  the  port  of  quantity  of  true  cochineal,  not  less  than  fivft 

London,  from  any  part  of  the  British  settle-  hundredweight;  the  gold  medal.     A  quantity 

ments  in  the  East  Indies,  the  greatest  quantity  of  the   cocinneal,   nut   less   than   ten    pounds 

©f  annatto,  not  less  than  five  hundred  weight  ;  weight,  with  proper  certijicates,   signed  by  ihc 

the  gold  medal.     A  quantity  of  the  annatto,  secretary  of  the  board  ofrrade  of  the  respective 

not  less  than  ten  pounds  weight,  to  be  produc-  settlement,  that  the  cochineal  is  the  produce  of 

cd  to  the  Society,  with  proper  tcrtificatcs,  sign-  such  settlement,  to  be  pioduced  to  the  Society 

ed  by  the  secretary  of  the  board  of  trade  of  the  on  or  before  the   first  Tucsciay  in  February, 

respective  settlement,  that  the  annatto  is  the  1803. 
produce  of  su^h  settlement,  on  or  before  the 
iast  Tuesday  in  February,  1803. 


CONDITIONS  FOR  THE  POLITE  ARTS. 

No  person  who  has  gained  the  first  premium  in  any  class  shall  be  admitted  a  candidate  in  a 
class  of  an  inferior  age  ;  and  no  candidate  shall  receive  more  than  one  premium  in  one  year  ; 
nor  shall  they,  who  tor  two  successu  e  years  have  gained  the  first  premium  in  one  class,  be  again 
admitted  as  candidates  in  that  class. 

No  person  shall  he  admitted  a  candidate  in  any  class,  who  has  three  times-  obtained  the  first 
premium  ni  that  class. 

No  more  than  one  performance  in  any  class  shill  be  received  from  the  same  candidate. 

All  performances  (to  which  premiums  or  bounties  are  adjudged)  shall  remain  with  the  Society 
till  after  the  public  distribution  W  rewards  in  May,  when  they  will  be  re-delivercd  unless  mcn- 
tioHcd  in  the  premiums  to  the  contiary. 

No  performance  shall  be  admitted,  that  has  obtained  a  premium,  reward,  or  gratification,  from 
any  other  society,  academy,  or  schoo',  or  been  oifercd  for  that  purpose. 

All  performances  that  obtain  premiums  in  the  Polite  Arts  must  have  been  begun  after  the 
publ!catj,n  of  such  premiums,  except  line  engravings. 

To  encourage  real  merit,  and  prevent  attempts  to  impose  on  the  Society,  by  producing  draw- 
ings made  or  retouched  by  any  other  person  than  the  candidate,  tlie  Society  require  a  specimen  of 
the  abilities  of  each  successful  candidate  in  classes  97  to  122  inclusive,  under  the  inspection  of  the 
Committee  of  Polite  Arts,  in  eveiy  instance  where  such  pioof  may  appear  necessary. 

All  candidates  in  the  Polite  Arts  are  lequired  to  signify,  on  their  drawings,  their  age;  and 
Vl'hether  the  performances  are  originals  or  copies  ;  and  if  copies,  whence  tl;ey  weie  taken. 


Society's  Office,  Adelphi,  June  Isf,  1802. 
ORDERED, 

Thai  the  Severn!  Car.didates  ami  Claimants  to  luJtotn  the  Society  shall  adjudge 
Premiums  or  Bounties,  dn  attend  at  the  Society's  Office  in  the  A-ldphi,  on  the  la\t  Tuesday  in  Alay 
1803,  at  Tivelve  0^ Cluck  at  Noon  precisely,  to  receive  the  same  ;  that  Day  being  a/ipointed  by  the  So- 
ciety for  the  Disttibution  of  their  Rewards:  And  before  that  Time  no  Premium  or  Bounty  ivitl be 
delivered,  excrjiting  to  those  -who  are  about  to  leave  the  kingdom. 

In  Cases  inhere  tiie  Society  may  think  fit  to  admit  Excuses  for  not  cit'endi'-.g  in  Person,  Dejiutiet 
may  be  substituted  to  receive  the  Reivaids, provided  such  Deputies  are  cither  Members  of  the  Society,  or 
the  superior  Officers  therevf, 

GENERAL  CONDITIONS. 

As  the  great  object  of  the  Society  in  rewarding  individuals  is  lo  draw  forth  and  give  currency 
to  those  inventions  and  improvements,  which  are  likely  to  benefit  the  public  at  large,  candidates 
arc  requested  to  observe,  that  if  tiie  means,  by  which  the  respective  objects  aie  effected,  do  require 
an  expense  or  tnjuble  too  great  {o(  general  purposes,  the  Society  will  not  consider  itself  as  bound 
to  give  the  offered  retvard ;  but,  though  it  thus  reserves  the  power  of  giving  in  all  cases  such 
part  only  of  any  premium  as  the  performance  shall  be  adjudged  lo  deserve,  or  of  withholding  the 
whole  if  there  be  no  merit,  yet  the  candidates  may  be  assured  the  Society  will  always  judge  libe- 
rally of  their  several  claims. 

It  is  required  that  the  matters  for  which  premiums  are  offered,  be  delivered  in  without  names 
vx  any  intimation  to  wltoiii  they  bclous ;  that  each  particular  thing  be  marked  ia  what  mani^et 
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*ach  claimant  tlilnks  fit,  such  claimant  sending  with  it  a  paper  sealed  up,  having  on  the  outside  a. 
corresponding  mark,  and,  on  the  inside,  the  claimant's  name  and  address  ;  and  all  candidates  ave 
■  to  take  notice,  that  no  claim  for  a  premium  will  be  attended  to,  unless  the  conditions  of  the  ad- 
vertisement are  fully  complied  with. 

No  papers  shall  be  opened,  but  such  as  sliall  gain  premiums,  unless  where  it  appears  to  the 
Society  ai)solutely  necessary  for  the  determination  of  the  claim;  ail  the  rest  shall  be  returned  un- 
opened with  tlie  matters  to  which  they  belong,  if  inquiied  after  by  the  m,irk,  ^vithin  two  years  ; 
after  which  time,  if  not  demanded,  they  shall  be  publicly  burnt,  unopened,  at  some  meeting  of 
the  Society. 

All  models  of  machines,  which  obtain  premiums  or  bounties,  shall  be  the  property  of  the  So- 
ciety ;  and,  where  a  premium  or  bounty  is  given  for  any  machine,  a  perfect  model  thereof  shall 
be  given  to  the  Society. 

All  the  premiums  of  this  Society  are  designed  for  Great  Britain  and  Ireland,  unless  expressly 
mentioned  to  the  contrary. 

The  claims  shall  be  determined  as  soon  as  possible  after  the  delivery  of  the  specimens. 

No  person  shall  receive  any  premium,  bounty,  or  encuuragcment,  from  the  Society,  for  any 
matter  for  which  he  has  obtained,  or  purposes  to  obtain,  a  patent. 

A  candidate  for  a  premium,  or  a  person  applying  for  a  bounty,  being  detected  in  any  disinge- 
nuous method  to  impose  on  the  Society,  shall  forfeit  such  bounty,  and  be  deemed  incapable  of 
obtaining  any  for  the  future. 

The  performances  which  each  year  obtain  premiums  or  bounties  are  to  remain  with  the  So- 
ciety until  after  the  public  distribution  of  rewards. 

No  member  of  this  Society  shall  be  a  candidate  for,  or  entitled  to  receive,  any  premium, 
bounty,  or  reward,  whatsoever,  except  the  honorary  medal  of  the  Society.  The  candidates  are, 
in  all  cases,  expected  to  funiish  a  particular  account  of  tiic  subject  of  their  claims  ;  and,  where 
certificates  are  required  to  be  produced  in  claim  of  premiums,  they  should  be  expressed,  as  nearly 
as  possible,  in  the  words  of  tlie  icspcctive  advertisements,  and  be  signed  by  persons  who  have  a 
positive  knowledge  of  the  facts  stated. 

Where  premiums  or  bounties  are  obtained  in  consequence  of  specimens  produced,  the  Society 
mean  to  retain  such  part  of  those  specimens  as  they  may  judge  necessary,  making  a  leasunable 
allowance  for  the  same. 

No  candidates  shall  be  present  at  any  meetings  of  the  Society  or  committees,  or  admitted  at 
the  Society's  rooms,  after  they  have  delivered  in  their  claims,  until  such  claims  are  adju;Ujed,  un- 
less summoned  by  the  committee. 

M-  B.  The  Society  farther  invite  the  communications  of  scientific  and  practical  men  upon 
any  of  the  subjects  for  whicli  premiums  are  ofFei-ed,  although  their  experiments  may  have  been 
conducted  upon  a  smaller  scale  than  the  terms  of  each  require,  as  they  may  afford  gi'ound  for 
more  extensive  application,  and  thus  materially  forward  the  views  of  the  Society  and  contribute 
to  the  advantage  of  the  public.  Such  communications  to  be  made  by  letter,  addressed  to  the 
Society,  and  directed  to  Mr.  Charles  Taylor,  the  Secretary,  at  the  Society's  Office^  in  the  Add- 
lihi,  Lotidon. 

The  models  required  by  the  Society  should  be  upon  the  scale  of  one  inch  to  a  foot.  The  Win- 
chester bushel  is  the  measure  referred  to  for  grain  ;  and,  as  the  acres  of  different  districts  vary  in 
extent,  it  is  necessary  to  observe,  that  the  Society  mean  Statute  Acres,  of  five  and  a  half  yards  to 
the  rod  or  pole,  when  acres  are  mentioned  in  their  list  of  premiums;  and  they  I'equest  that  al! 
communications  to  them  mav  be  made  agreeably  thereto. 

The  Society  desire  that  the  Pajiers  on  different  subjects  sent  to  them  may  he  full ^  char,  cXj[ilicit,Jit 
for  ptblication,  and  rather  in  the  form  of  Essays  than  of  Letters. 

*^*  To  persons  inclined  to  leave  a  sum  of  money  to  this  Society  by  will,  the  following  form 
is  offered  for  that  purpose  : 

Item.     I  give  and  bequeath  to  A.  B.  and  C.  D.  the  sum  of  upon 

condition  and  the  intent  that  they,  or  one  of  them,  do  pay  the  same  to  the  collector  for  the  time 
being,  of  a  Society  in  London,  who  now  call  themselves  the  Society  for  the  Encouragement  of 
Arts,  Manufactures,  and  Commerce  ;  which  said  sum  of 

jwill  and  desire  may  be  paid  out  of  my  personal  estate,  and  applied  towards  the  carrying  on  the 
laudable  designs  of  the  Society. 

By  Order  of  the  Society, 

CHARLES  TAYLOR,  Secretarj, 
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Sociefjj  of  Arts  Maiiufactares  and  Commerce, 

Adelfhi,  June  list,  1802. 


ON  Wednesday,  the  2d  Inst,  the  Society  held  the  last  Meeting  of  that  Session,  and  ad- 
journed to  the  fourth  Wednesday  in  Oclober  next. 
On  Tuesday  the  2jlh  of  May  last,  agreeably  to  the  Resolutions  of  the  Society,  the  Premiums 
and  Bounties  which  had  been  then  adjudged  during  the  Session,  were  delivered  to  the  Claimants 
fro.Ti  the  Ciiair,  by  his  Grace  the  Duke  of  Norfolk,  the  President,  in  prcience  of  a  very  nume- 
rous and  respectable  Assembly.  The  Business  was  begun  by  an  appropriate  Speech  from  the 
Secretary,  noticing  the  Objects  of  the  Society  from  its  Institution,  in  the  year  1754,  to  the  pre- 
sent Time,  and  particularising  the  Rewards  which  had  been  then  adjudged  this  Session. 

^^ammtt 

The  Reivards  aiuarded,  are  arranged  under  the  folloiving  Classes  : 


IN  AGRICULTURE. 

To  John  Hiftner,  esq.  of  Gubbins,  in  Hert- 
fordshire, for  having  planted  40,000  Oaks,  the 
Gold  Medal. 

To  Thomas  Johnes,  esq.  of  Hafod,  in  Car- 
diganshire, for  having  planted  400,000  Forest 
Trees,  the  Gold  Medal. 

To  John  Christian  Curwen,  esq.  of  Work- 
ington Hall,  in  Cumberland,  for  having  planted 
84,900  Larch  Trees,  the  Gold  Medal. 

To  Henry  Vernon,  esq.  of  Hilton  Park,  near 
Wolverhampton,  for  planting  10,000  Silver 
Firs,  the  Gold  Medal. ' 

To  James  Bt-ech,  esq.  of  Shaw,  near  Chea- 
dle,  in  Staffordshire,  for  his  plantation  of  Tim- 
ber Trees,  the  Silver  Medal. 

To  the  Rev.  Richard  Yates^  of  Chelsea,  for 
his  Essay  on  raising  and  promoting  the  growth 
of  Oaks,  the  Silver  Medal. 

To  Charles  Gibson,  esq.  of  Quermore  Park, 
near  Lancaster,  for  planting  6,000  Elms,  the 
Silver  Medal. 

To  William  Fairman,  esq.  of  Miller's  House, 
near  Sittingbourn,  in  Kent,  for  his  Experiments 
on  Extreme  Branch  Grafting  of  Fruit  Trees,  the 
Silver  Medal. 

To  Robert  Brown,  esq,  of  Markle,  near  Had- 
dington, in  Scotland,  for  his  Culture  of  Beans 
and  Whi  at  in  one  year  on  the  same  Land,  the 
Silver  Medal. 

To  Mr.  Frederic  Clifford  Cherry,  of  New 
Wood  Farm,  near  Stoke  d' Aubenton,  in  Surry, 
for  planting  60  Acres  with  Osiers,  the  Sum  of 
Thirty  Guineas. 

To  Mr.  Seth  Bull,  of  Ely,  in  Cambridgeshire, 
for  planting  8  Acres  witli  Osiers,  the  Sum  of 
Ten  Guineas. 

IN  CHEMISTRY. 

To  Mr.  Thomas  Willis,  of  Lime  Street, 
London,  for  his  preparation  of  the  Bulbs  of  the 
Hyacinthus  non  scriptus,  or  common  Field 
Blue  BellSj  as  a  substitute  for  Gum  Arabic,  the 
Silver  Medal. 

IN  POLITE  ARTS. 

To  George  William  Gent,  esq.  of  Upper 
Guildford  Street,  lor  a  Drawing  ol  Lewes  Cas- 
tle, in  Essex,  the  Gold  Medal.     CI.  89. 

To  Miss  Elizabeth   M.ic  Dowall,   of  Eruok 
Vol,  Xin.  No,  49. 


Street,  Holborn,   for  a  Chalk  Drawing  of  th;? 
Virgin  and  Child,  the  Gold  Medal.     CI.  91. 

Tp  Miss  Winifred  Barrett,  of  Stockwell,  in 
Surry,  for  a  Drawing  of  a  Landscape,  the  Silver 
Medal.     CI.  91*. 

To  Miss  Jackson,  of  Hanover  Street,  Hano- 
ver Square,  for  a  Drawing  in  Black  Chalk,  af- 
ter an  Engraving  bv  Bartolozzi,  tlie  Silver  Me- 
dal. 

To  Miss  Blackburne,  of  Park  Street,  West- 
minster, for  a  Drawing  of  Demosthenes  from  a 
Bust,  the  Silver  Medal. 

To  Miss  Mary  Anne  Gilbert,  of  Devonshire 
Street,  Portland  Place,  for  a  Miniature  Draw-^ 
ing  of  an  old  Woman,  after  Nature,  the  Silver 
Medal. 

To  Miss  Emma  Farhiil,  of  Mortimer  Street, 
Cavendish  Square,  for  a  Drawing  of  Peasants 
in  a  Storm,  the  Silver  Medal. 

To  VVilliam  Stone  Lewis,  esq.  of  High 
Holborn,  for  a  Drawing  of  Outlines  of  the  Lao- 
coon,  from  a  Cast,  the  larger  Silver  Pallet, 
CI.  92. 

To  George  Jones,  esq.  of  Great  Portland 
Street,  Mary-le-bone,  for  a  Drawing  of  Out- 
linescf  Hefculesand  Antsus,  from  a  Cast,  the 
lesser  Silver  Pallet.     CI.  93. 

To  Richard  Speare,  esq.  of  Dean  Street, 
Soho,  for  a  Drawing,  a  View  at  Eltham,  in 
Kent,  the  greater  Silver  Pallet.     CI.  94. 

To  Mr.  Richard  Cook,  of  Upper  Charlotte 
Street,  Fitz.roy  Square,  lor  a  Drawing  of  Mu- 
tius  Srxvula,  before  Porsenna,  the  Gold  Pallet. 
CI.  9G. 

To  Mr.  John  Summerfield,  of  Packington, 
Coventry,  for  a  Stroke  Engraving,  the  subject 
Rubens  and  his  Wife,  the  Gold  Medal.  CI.  98, 

To  Mr.  C.  Nesbitt,  of  Fetter  Lane,  for  En- 
gravings on  Wood,  the  Silver  Medal.    CI.  103. 

To  Mr.  Richard  Austin,  of  Paul's  Alley, 
B'iirbican,  for  Engravings  on  Wood,  the  Silver 
Medal. 

To  Mrs.  Elizabeth  Coppins,  of  St.  Ste])hcn'.s, 
Norwich,  for  a  Di'awing  in  Crayons  of  Beli- 
sariiis,  copied  from  a  Painting  of  fcalvator  Rosa, 
the  greater  Silver  Pallet. 

To  Miss  Frances  Talbot,  of  Wymondham, 
Norfolk,  for  a  Painting  of  an  Heib  Girl,  from 
Nature,  the  Silver  Medal. 
H 
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To  Miss  Bcauchamp,  of  Langley  Park,  near 
Bcccles,  in  Suffolk,  for  a  Painting  of  a  Land- 
scape, copied  from  Both,  the  Silver  Medal. 

To  Dr.  John  Evans,  of  Shrewsbury,  for  two 
Maps  of  North  Wales,  the  Sum  of  Forty-five 
Guineas. 

[N  MANUFACTURES. 

To  Mr.  Thomas  Clulow,  of  Shoreditch,  for 
his  Invention  of  weaving  Purses,  Pockets,  and 
Sacks,  in  a  Loom,  and  impioving  the  Con- 
struction of  Looms  in  general,  Twenty-five 
Guineas. 

IN  MECHANICS. 

To  Mr.  Henry  Greathead,  of  South  Shields, 
in  the  Bishoprick  of  Durham,  for  his  Con- 
struction of  a  Cork  Boat,  by  which  the  Lives 
of  many  Persons  shipwrecked  have  been  pr^  - 
served,  the  Gold  Medal  and  Fifty  Guineas. 

To  William  Hall  Timbrel,  esq.  of  Streatly, 
in  the  County  of  Berks,  for  an  improved  her- 
niary Truss  and  new  invented  Calico  Cushion, 
the  Gold  Medal. 

To  Mr.  Richard  Knight,  of  Foster  Lane, 
Cheapside,  for  his  Method  of  clearing  Land 
from  Stumps  of  Trees,  and  rendering  them  in 
a  proper  State  for  Fuel,  the  Silver  Medal. 

To  Mr.  James  Brownhill,  of  Alloa  Mills, 
near  Stirling,  in  Scotland,  for  his  Discovery  of 
a  Quarry  of  Stone,  proper  for  making  Mill 
Stones,  the  Sum  of  One  Hundied  Pounds. 

To  Mr.  John  Webb,  of  Dorrington  Street, 
/or  an  Invention  in  Gun  Locks,  to  prevent  ac- 
cidents in  using  Guns  or  Pistols,  and  to  guard 
against  their  being  improperly  fired,  the  Sura 
of  Twenty  Guinejs. 

To  Mr.  James  VVoart,  of  Fulham,  for  secur- 
ing Beams  of  Timber  decayed  by  Time,  or  in- 
jured by  Accidents,  in  Buildings,  the  Sum  of 
Ten  Guineas. 

IN  COLONIES  AND  TRADE. 

To  Dr.  Alexander  Anderson,  of  St.  Vin- 
cent, for  the  Culture  of  Cloves  and  Cinna- 
mon, the  Gold  Mcda'. 

To  the  Hon.  Joseph  Roblcy,  of  Tobago,  for 
a  Plantation  of  Bread  Fruit  Trees,  the  Gold 
Medal. 


j4n  Account  of  the  Number  of  NohUmen  and  Gen- 
tlemen elected  Members  since  October  last, 
ivhose  Titles  and  Names  are  asfollow  : 

The  Most  Noble  the  Marquis  of  Exeter, 
F.  R.  S.  and  S.  A.  the  Right  Hon.  Lord  Vis- 
count Bairlngton,  the  Right  Hon.  Lord  Car- 
rington.  Sir  Geo.  Prcscot,  Bart.  Hon.  John 
Henniker  Major,  John  Robinson,  esq.  M.  P. 
Col.  Peachy,  M.  P.  Rowland  Bardon,  es(j. 
M.  P.  Lieut.  Gen.  John  Watson,  James  Brog- 
den,  esq  M.  P.  Mr.  Sheriff  William  Rawlins, 
Thomas  Myers,  esq.  Joseph  NoUekins,  esq. 
R.  A.  John  Dixon,  esq.  George  Prescott,  esq. 
Thomas  Calverly,  esq.  Thomas  Taylor,  esq. 
Mr.  John  Sowerby,  John  Scott,  esq.  William 


Gosling,  esq.  Alexarider  Scott,  esq.  Mr.  Wil- 
liam Wooclburn,  Mr.  Vaughaii  Griffiths, 
Charles  Tufton  Blicke,  esq.  Mr.  John  Francis 
DCsanges,  William  Irving,  esq.  Lieut.  Col. 
Francis  John  Wilder,  James  Anderson,  esq, 
LL.  D.  Daniel  Moore,  esq.  Solomon  Levien, 
esq.  V/.  H.  Pepys,  jun.  James  Green,  esq.  Mr. 
Jolin  Fuller,  David  Pike  Watts,  esq.  William 
Biidgraan,  esq.  William  Phillips,  esq.  Richard 
Sykes,  esq.  Mr,  John  Dutton,  Henry  Leader, 
esq.  Rev.  Mr.  J.  Clay,  Josiah  Robert  HairisoH, 
esq.  John  Gold,  esq.'  Richard  Varal,  esq.  Ri- 
chard Godwin,  esq.  Thomas  Edwards,  esq. 
William  Butler,  esq.  Mr.  William  Peter  Whyte, 
Mr.  Thomas  Bish,  Henry  Decort,  esq.  Valen- 
tine Green,  esq.  Martin  Bree,  esq.  James  Ken- 
drick,  esq.  Henry  Gore  Clough,  esq.  Mr.  Wil- 
liam Woodtliorp.  Charles  Win-t;inley,  esq.  Jo- 
seph Ablett,  esq.  Dr.  Clough,  William  Tooke, 
esq.  William  Coles,  esq.  Mr.  William  March, 
Mr.  William  Chapman,  Joseph  Williams, esq. 
Samuel  Lovat,  esq.  Walter  Bracebridge,  esq. 
Henry  Winstanley,  jun.  esq.  Daniel  Llewellin, 
esq.  John  M' Arthur,  esq.  William  Minnitt, 
esq.  Mr.  Thomas  Jones,  David  Forbes,  esq. 
Joseph  Martin,  esq.  William  Lechmer,  esq. 
Ambrose  Pitman,  esq.  Mr.  George  Samuel, 
Col.  William  Tatham,  J.  S.  Munnings,  esq. 
Mr.  Edward  Vennor,  George  Lockett,  esq.. 
William  Green,  esq.  Christopher  Fowler,  esq. 
Mr.  Samuel  John  Neal,  William  Nethersole, 
esq.  William  Pierrie,  esq.  George  BanastrePix, 
esq.  John  Hunter,  esq.  Mr.  Alexander  Sheafe 
Birkctt,  Mr.  Joseph  Bunnell,  Mr.  William 
Maiston,  Mr.  James  Little,  Stephen  Scarbrow, 
esq.  Col.  William  Gent,  Dr.  Ogilvie,  William 
Breton,  esq.  Thomas  Cartwright  Slack,  esq. 
John  Watkin  Phipps,  esq.  Mr.  Thomas  Court- 
ney De\enish,  Mr.  William  Bennett,  Major 
Henry  Eustace,  William  James,  esq.  Thoma,? 
Poynder,  jun.  esq.  Henry  Mlchele,  esq.  Sa- 
muel Gunnel,  esq.  Drewhurst  Bilsborow,  esq. 
Rev.  William  Phillips,  Thomas  Leys,  esq. 
James  St.  Aubyn,  esq.  William  Henry  Cheek, 
esq.  Thomas  Stackhouse,  esq.  George  Clark, 
esq.  Philip  Neill,  esq.  William  Wills,  esq. 
John  Maud,  esq.  Thomas  Windus,  esq.  Lewis 
Buckle,  esq.  Ralph  Dodd,  esq.  Mr.  Thomas 
Wilson,  Charles  Browning,  esq.  Mr.  Henry 
Greathead,  Mr.  Richard  Reeve,  John  Rowe, 
esq.  Thomas  Andrews,  esq.  Mr.  Gilson  Reeve, 
Edward  Biven,csq.  John  Barnwell  Murphy, 
iesq.  Peter  Green,  Esq.  John  Abeam  Palmer, 
esq.  John  Flamank,  esq.  Joseph  Ivatt  Har- 
wood,  esq.  Mr.  Williatn  Gedge,  John  Jones, 
esq.  Robert  Bcvil,  esq.  Mr.  John  Fletcher, 
Robert  Blake,  esq.  Capt.  H.  L.  Frezill,  Mr.- 
Joseph  Cooper,  Benjamin  Hall,  esq.  Cuthbert 
Sharp,  esq.  Robert  Drury,  esq.  Captain  F.  M. 
Keith,  Mr.  George  Arnoldi. 

By  Order, 

CHARLES  TAYLOR,  Sacretjiry. 


[    "5    ] 

XX.  An  Attempt  toirards  a  Theory  of  the  Rejijlance  experjm. 
enced  by  tiuo  and  foiir-zvheeled  Carriages  on  different  Kinds 
ot  Roads  j  n?id  to  detennine  the  Circumjianccs  under  'which 
the  one  are  prefer  a  hie  to  the  other.  By  Nicholas  Fuss, 
Profeff'or  of  the  higher  Mathematics  at  Peter jhurgh^  Mc7n-' 
her  of  the  Imperial  Ac  i demy  of  Sciences,  (!^c.* 

X  H  E  following  paper  was  written  in  anfwcr  to  a  queflion 
propofed  as  the  l"ubjf'<^i  of  a  prize  for  llie  year  1797  by  the 
Koyal  Academy  of  Sciences  at  Copenhagen,  and  obtained 
the  firft  prize.  To  avoid  confiifion  or  miliake,  we  have 
adoj)ted  the  author's  notation,  and  have  adhered  as  clcfely  to 
the  original  as  the  nature  of  the  fubjedt  would  admit. — E. 

Section  I. 

The  queftion,  which  I  firft  faw  in  tlie  113th  number  of 
tlic  Gottingeu  Gelehrien  ylnzeigen  for  the  year  1796,  was  iu 
the  following;  words  : — E.v  principiis  mechanicis  exponere  ra- 
tionem  fotenlia;  ?;iotricis  ad  onera,  turn  planfris  quatuor  rO" 
tarum,  turn  carris,  qui  fun t  hinarvm  rotariim,  prromovenda'^ 
ita  quidtniy  lit  ad  impedimenta  viotus^  friQionem  fcilicet,  ac 
reliqua  qua"  in  iiiis  occurrere  folent^  ohjlacula  a  vi  motrice 
fnperanda  fvnd  rejpiciatur.  Qua  in  univerfum  pateat,  yuan 
et  qiiando  hoc  illud-ve  genus  vehiculi  commode  et  prudenter 
adhiberi  pojjli.  That  is:  "  To  determine,  from  mechanical 
principles,  the  ratio  of  the  moving  power  to  the  burthen  both 
in  tour-wheeled  and  tv,o-whei;lcd  carriages,  taking  into  ac- 
count at  the  fame  time  the  impediments  to  motion,  that  is 
to  fay,  friction,  and  the  other  obdacles  to  be  overcome  by 
the  moving  power  which  commonly  occur  in  roads,  that  it 
may  in  general  appear  (♦n  what  occalions  either  of  thefc  car- 
riages can  be  employed  with  mod  advantage." 

The  general  utility  of  this  queftion  induced  mc,  laft  fum- 
mcr,  to  employ  the  leifure  I  then  enjoyed  in  the  country,  in 
ci^nfequence  of  two  months  relaxation  from  mv  ufual  occu- 
pations, in  examining  it,  with  a  view  of  fubmitting  my  la- 
bour to  the  infpe<;:\ion  of  the  enlightened  fociety  who  pro- 
pofed it;  and  I  (hall  be  happy  if  the  learned  and  celebrated 
nien  to  whom  the  fociety  have  entrufted  the  power  of  adjudg- 
ing the  prize,  fhould  find  in  the  following  rcfearches  any 
thing  to  indemnify  them  for  their  trouble. 

"-  From  Fryfuche  e'lner  Theorie  chs  Widajlandes  tr.ioeyund  v'lerradriger 
Fithrivcrke,  a:if  Fabrwegcr.  jedc'T  urt,i^c.  Voa  Nicolaus  Fufs,  &c.  Co- 
penhagen 1798. 
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The  roads  and  ways  on  which  loaded  carriages  are  drawri 
from  one  place  to  another  by  horfe's,  oxen,  and  othf?r  ani- 
mals, are  fo  diflerent  in  their  nature,  and  the  impediment* 
which  the  moving  power  has  to  overcome  are  fo  numerous, 
that,  on  the  tirft  view-,  it  appears  very-diffieult  to  fmd  general 
formulaj  to  indicate  the  refifLance  for  every  given  kind  of 
road,  carriage  and  loading,  and  to  determine  the  circurti- 
flanccs  under  which  the  one  kind  of  carriage  is  to  be  pre-, 
ferred  to  the  other.  However,  when  we  feparate  fromcon- 
llant  impediments  the  a61ion  of  which  is  nearly  uniform, 
and  which,  properly  fpcaking,  charafterize  the  nature  of  the- 
way,  but  without  excluding  them  from  our  refearch,  thofe 
which  occur  on  every  road,  but  only  occafionally,  and  which, 
confcquently,  can  be  overcome  by  a  momentary  exertion  of 
the  moving  power,  among  which  may  be  included  fino;le 
eminences  and  hollows,  inch  as  ridges,  Hones,  channel?, 
holes,  pavements,  bridges,  &c.;  all  the  diflerent  kinds  oF 
roads  may  be  reduced  to  the  three  following  dalles : 

ift,  Solid  and  fmoolh,  to  which  belong  all  level  as  well  as 
inclined  roads,  crooked  and  llraioht;  alio  hollow  roads,  with 
iolid,  broad,  fmooth  ruts:  in  a  word,  all  roads  the  furface  of 
which  is  neither  rugged  nor  yields  to  the  imprellion  of  the 
wheels. 

ad,  Solid  and  uneven,  which  do  not  fufifer  the  wheels  to 
fink  into  them,  but  \\'hich,  by  their  inequality,  prefent  a 
pretty  uniform  refiltance.  In  this  clafs  are  comprehended 
rough  rugged  roads,  interfperfed  with  ridges  of  rock,  paved 
roads,  and  roads  in  which  parts  are  covered  with  timber  and 
the  trunks  of  trees. 

3d,  Soft  fmooth  roads  which  yield  to  the  impreffion  of  the 
wheels,  fuch  as  marfliy  or  clayey  roads,  or  roads  covered  with 
ioft  earth,  fand,  flints,  or  fmall  ftones. 

Senion  3. 

As  all  roads,  cither  in  whole  or  in  part,  are  comprehended 
in  one  of  the  above  claflfes,  I  fliall  examine  them  according 
to  thefe  principal  divifions,  and  determine  for  each  in  parti- 
cular the  refiltance  experienced  by  four  as  well  as  by  two- 
wheeled  carriages,  and  point  out  the  conditions  under  which 
the  one  kind  of  carriage  is  to  be  prefened  to  the  other  for 
each  kind  of  road.  It  appears,  however,  that  a  diliimStion 
ought  to  be  made  in  regard  to  each  of  thele  three  dalles; 
that  is  to  fay,  whether  the  road  be  horizontal  or  inclined^ 
^mpqth  or  covered  with  fmajl  emineuces,.  new  or  worn  into 
9  .drculas 
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tircular  inequalities.  But,  as  level  as  well  as  inclined  roads 
(iovered  with  fmall  eminences  and  interfefted  with  circular 
depredions,  as  far  as  the  comparative  maximum  of  reliftance 
is  concerned,  belong  to  inclined  roads,  and  may  be  conli- 
dcred  as  fuch  with  an  increafed  degree  of  inclination,  the 
angle  of  inclination  may  be  taken  into  the  calculation  with- 
out much  difficulty;  confequendy  thefe  properties  require  no 
particular  divifion. 

Seflion  4. 

But,  though  this  natural  divifion  of  all  the  different  kinds 
of  roads  into  three  principal  claffes  will  facilitate  a  com- 
parifon  between  two-wheeled  and  four-wheeled  carriages  in 
regard  to  the  refiftance  which  they  oppofe  to  the  moving  power 
on  each  kind  of  road  propofed,  which  is  properly  the  obje<9: 
of  this  refearch  ;  it,  on  the  other  hand,  appears  difficult  to 
give  a  fatisfacSlory  anfwcr  to  the  firft  part  of  the  queftion, 
and  to  deduce,  from  mechanical  principles,  the  ratio  of  the 
moving  power  to  tlie  refiftance.  The  latter,  indeed,  can  be 
determined  a  priori  from  ftatical  principles;  but  this  is  not 
the  cafe  with  the  former,  which,  on  accounfof  the  endlefs 
difference  in  the  flrength  of  animals,  and  the  various  modi- 
fications of  this  ftrength  on  different  roads,  can  be  deter- 
mined onlv  by  experiments,  and  even  then  the  refult  will 
be  merely  an  approximation. 

Sedion  5. 

In  the  following  detemiinaiions,  however,  that  I  may  be 
able  in  fome  meafure  to  compare  each  kind  of  refiftance  with 
the  moving  power,  I  fliall  premife  the  following  principles  : 

ift.  That  the  v^^eight  M,  equal  to  one  pound,  (Plate  II. 
fig.  I.)  freely  fufpended  from  a  rope  paffing  ever  the  fixed 
pulley  C,  is  the  heavieft  that  an  animal  ftanding  on  the 
level  plain  AB  can  draw  or  fuftain  during  the  period  of  ^ 
hours. 

2d,  That  G  is  the  greateft  velocity  with  which  the  above 
animal,  without  bearing  any  burthen  or  drawing  any  thing 
after  it,  can  travel  for  the  period  of  /  hours  along  a  road  of 
any  given  nature;  fo  that,  in  regard  to  this  animal,  the  ve- 
locity G  will  be  fometimes  greater  and  fometimes  lefs,  ac- 
cording to  the  nature  of  the  road. 

Now,  if  M  and  G,  in  regard  to  the  animal  which  we 
fuppofe  to  be  employed,  and  in  regard  to  the  road  on  which 
the  burthen  is  to  be  carried,  be  known  by  experiments,  we 
fliall  have  a  determinate  meafure  of  the^movino;  power,  as 
we  know  that  the  propofed  animal  can  draw  on  the  propofed 
road  during  the  period  of  /  hours,  with  the  velocity  g,  a  freely 
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fufpeiided  weight  of  M  (i  —  -^-j^  pounds.  This  well  known 

formula,  however,  is  only  empirical ;  but  it  agrees  fo  far  with 
experience  as  to  anfwer  all  the  purpufes  of  praftice. 

SeBion  6. 
Now  if  the   refiftance  which,  in  regard  to  four-wheelefT 
carriages  we  fhall  exprefs  by  R,  and  for  two-wheeled  car- 
riages""by  R',  has  been  found  for  both  thefe  kinds,  we  fliall- 
have, 

M  ^i  —  -g-)    =  R;  and  M  (i  —  -|-)'  =  R'; 

from  which  we  deduce  the  velocity  with  which  each  of  thefe 
kinds  of  carriages  is  moved,  namely, 

For  the  four-wheeled  ^  =  G  ( r  —  -/  -^  j  ', 

f  ^'  \ 

For  the  two-wheeled  ^'  =  G  [i  — •  V  "j^ ]• 

Ilavino-  thus  eftablifhed  the  means  for  eflimating  the 
movino;  power,  I  thall  now  proceed  to  determine  the  refil^- 
ance  itTelf  in  regard  to  the  different  kinds  of  carriages. 

I.    DIVISION. 

Of  thi  Rejijlance  en  Joi'id  and  fmooth  R&ads, 
I.  Four-wheeled  Carriages, 

Set'tioH  7. 

If  the  road  AR  (tig.  2.)>  ^^^  inclination  of  which  is  the 
ani>le  ABC  =  a,  be  perfcftly  folid  and  fmooth,  the  refiftance 
to  "be  overcome  by  the  moving  power  OV  will  confifl;  of  two 
parts.  The  firll  arifes  from  the  friction  of  the  wheels  againft 
the  axle-tree.  If  the  whole  burthen  rcfting  on  the  fore  and 
hind  axle-trees  be  —  P,  that fupported  by  each  will  be  ^  P; 
confequentlv,  when  the  vertical  lines  OQ  and  OF,  proceetl- 
iniT  from  O  the  centre  of  the  axis,  the  former  of  which  in- 
teitefts  the  circumference  of  the  axis  in  D,  and  the  latter 
in  E,  are  drawn  in  the  perpendicular  direction  BA,  the  pref-. 
fure  on  the  nave  of  the  wheel  in  D  is  —  |  P,  and  in  E  — 
i-  P  cos.  a;  confeqnently,  the  friftion,  which  a6ls  in  the  di- 
reftion  EA  —  I  ^P  cos.  a,  where,  as  is  well  known,  >  repre- 
fents  a  fraftion,  the  quantity  of  which  depends  on  the  matter 
of  the  axle-tree  and  the  nave,  and  on  the  fubRance  with  which 
thev  are  befmearcd.  Now  for  the  fore-wheels  let  OE  — 
m.OVj  and  for  the  hind- wheels  OE  =  w.OF.    The  refinance 

in. 


t''j;o  and  four-ivh^hil  0arrifg^.  1 1 9 

m  tlie-  dlre6lioii  FA  is  for  the  former  =:  4.  *i  x  P  cos.  a,  and 
for  the  latter  —  ^  7i?,l^  cos.  a.H<:nce  the  wbole  firft  part  of 
the  refiftance  arifing  from  the  fridioaof  the  axle-tree  will  be 
=  I  {m  +  n)  >.V  coa.  a, 

SeB'von  8, 

The  fecond  part  of  the  refiftance  arifes  from  the  power  of 
gravity  acting  in  the  diredlion  OQ.  If  the  weieht  of  the 
two  fore-wheels  be  f,  and  liial  of  the  hind-wheels  p' ,  the 
power  in  the  direftion  OQ.  is  for  the  fore-wheels  4^  F  +  />, 
and  for  the  hind-whee]s  i  P  +  />' ;  but,  in  the  dire£lion  OP, 
dire£lly  oppofite  to  the  power  OV,  it  is  for  the  former  ('  P 
+  p)  Im.  a,  and  for  the  latter  \  P  4-/^')  fin.  a.  Confe- 
(juently,  the  fecond  part  of  tiie  refiftance  =  (P  4-  ^  +  p') 
an.  a. 

SeElhn  9. 

The  power  OV  =  M  (i p]%  therefore^  on  roads  of 

this  clafs,  and  in  regard  to  four-wheeled  carriages,  has  to 
overcome  a  refiftance  which  is  compounded  of  both  thcfe 
parts,  feftion  7  and  fe(9;ion  8  : 

R  -  I  (;7J  +  n)  ^P  cos.  a  -f-  (P  +  />  +  p')  fin.  a, 

II.  T1V0  ivheelcd  Carnages. 

Sec!  ion  10. 

In  regard  to  thefe  carriages  OE  (fig.  3.)  =  M-'OF,  and  if 

the  weight  of  the  two  wheels  be  =7r,  it  will  be  found  in  the 

fame  manner  as  before,  fecSlion  7.  and  fe6lion  8.  that  the  re-r 

fiftance  from  the  friction  of  the  axle-tree  is  =:  ij.>^?  cos.  a,  and 

tUat  from  the  power  of  gravity  ~  (P-^-^r)  fin.  «. 

Se£lion  il. 

But  in  this  cafe,  a  third  part  is  to  be  taken  into  confidera- 
tion.  When  we  aflfume  the  centre  of  gravity  of  the  load  P 
in  the  point  S  of  the  line  FO  continued,  and  draw  through  S 
the  vertical  line  SH,  as  a  weight  P  prclTes  on  the  fupporting 
lever  IH  in  the  point  H,  the  horfe  at  I  niuft  employ  a  power 
IK,  which  ihail  counteract  that  power  SH  =  P.    This  power 

IK  =  ^^.     Now  if  OH  ==  OS  tang,   a  =  e.OI,    the 
01  '^  , 

power,   according  to  the  dire6lion  IK,  will  be  —  jpj   and 

hence  there  arifes  in  the  direftion  IL  a  power  tP  fin.  a. 

Sedion  12. 

Coniequently,  the  power  OV  =  M  f  i ^y  on  roads 
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of  this  clafs,  and  in  regard  to  two-wheeled  carriages,  has  t^ 
overcome  a  refiftance  compounded  of  thefe  three  parts : 
R'  ■=  /z  X  P  cos.  a  +   (P  +  £  +  9r)  fin.  a. 

HI.  Compar'ifon  between  thefe  tvjo  Kinds  of  Carriages. 

If  a  —  o,  then  is  R  rr:  1.  (m  +  n)  xP,  and  R'  —  |M.xP; 
confequently,  R  <i  R'  when  m  -\-  n  <  aix.  That  is  :  on  folid^^ 
fmooth,  horizontal  roads,  four-wheeled  carria2;es  are  better 
than  two-wheeled  when  the  axles  and  wheels  are  fo  con- 
ftrudled  that  the  fum  of  the  exponents  of  the  ratio  of  their 
diameters  in  the  former,  is  lefs  than  double  the  exponent  of 
the  ratio  of  the  diatiieters  of  the  a:xles  arrid  W'heels  in  the  lattef. 
Section  I4f. 

If/)+/)'=£p-}-7r,  then  will  R  <  R',  whtw  iJ.-\-n<2ix.Jhz.t 
is:  on  folid,  fmooth,  inclined  roads,  four-wheeled  carriages 
are  to  be  preferred  to  two-wheeled  carriages  under  the  above 
conditions,  provided  alfo  that  the  weight  of  the  fore  and  hind 
wheels  in  the  former  is  equal  to  the  fum  of  the  weight  of  the 
wheels  and  of  the  overweight  *  in  the  latter.  "^' 

"'  ■  •  -     .  '  Section  35. 

If  m  +  n  —  2«,  then  is  R  <  R',  when  p  +  p'  <  eP  4-  %. 
That  is  :  on  folid,  fmooth,  inclined  roads,  four-wheeled  car- 
riages are  preferable  to  two-wheeled  carriages  when  the  ratio 
of  the  diameters  of  the  axles  and  wheels  is  fuch  that  the  fum 
of  the  exponents"  in  the  former  is  equal  to  double  the  expo- 
nents in  the  latter,  and  provided  alfo  that  the  weight  of  the 
wheels  of  the  four-wheeled  carriage  is  lefs  than  the  weight  of 
the  wheels  and  the  overweight  in  the  two  wheeled  carriages. 
Se5iion  16. 

From  the  comparifon,  in  general  it  refults,  that  for  thi* 
kind  of  roads  four-wheeled  carriages  ought  to  be  preferred  to 
two-wheeled  carriages. 

ift,  When  in  regard  to  the  proportion  between  the  wheels 
and  the  axle-trees, 

tn  +  n  —  zy^  (sP -I- tt* —  />—/>')  tang-.  « 

^dy  When  in  regard  to  the  weight  of  the  wheels, 

P  -r  P — ^^  eP "" • 

}..-  .    .   I        '^ ...■:■  .-        ■■    ,  tang,  a 

3d,.  Wt^eii  in  regard  to  the  weight  of  the  load^ 

p   >  (/  +p'  -tt)  tang,  cc 

,,  £  tang;  a  —  i  A  (/?2-j-?/  — 2jx)  * 

^  That  w(i!ch  arifes   frohi  the  cenHe'of  gfevitjf  being  thrpwii  behind 
?he  axle.     See  fcdtion  11,  and  alfo  fig,  3. 
••^  i  '  4th, 
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^rf4th,  When  in  regard  to  the  height  of  the  load  or  of  the 
ceatre  of  gravity, 

■     •  {p  +  /;'  •—  tT)  Wn'y.  x   -\-  \  X?  {m  +  n  —  7u.) 

£    i> • 

r  tang,  cc 

^^h,  .When  in  regard  to  the  fteepnefs  of  the  road, 

.        -^  aP   (t?l  +   T2  —  2a) 

tano-.  a  >  — ^r — '■- — • 

^  sV  +   IT  —  J}   —  p' 

IV.  yip  plication  to  fome  determinate  Cafes. 

A  few  examples  in  numbers  will  illdftraie  theufeoftlie 
expreffions  found  both  for  R  and  R',  and  alfo  the  comparifon 
pf  them  with  the  moving  power. 

Exam ple  I. 

SeSlion  17. 

Let  us  fuppofe  that  the  road  goes  up  a  hill  at  an  angle  a 
r=  10''.  Let  the  mean  diameter  of  the  axles  of  the  four-r. 
wheeled  carriages  be  3 '  inches,  that  of  the  fore-wheels  38 
inches,  that  of  the  hind- wheels  43  inches;  fo  that  m  =  -^^ 
and  n  =  ~.  Let  tlie  weight  of  the  fore-wheels  be  p  — 
80  lib.,  that  of  the  hind-wheels  p'  =  no  lib.  Alfo,  let 
the  mean  diameter  of  the  axles  of  the  two-wheeled  carriages 
be  4J  inchet^,  the  diameter  of  the  wheels  39  inches;  fo  that 
^  =  i.,  and  ihe  weight  of  the  wheels  tt  =110  lib.  Let  the 
load  of  both  carriages  P—  2400  lib.,  and  the  coefficient  of 
the  friflion  >.  =  i.  In  the  laft  place,  we  fliall  fuppofe  the 
height  of  the  centre  of  gravity  OS  —  4  feet,  and  01  = 
12  feet;  fo  that  OH  =  07053,  confequently  e  =  c'o^SB. 
Hence  we  have, 

4  ("^  +  ")  ^1'  cos.  a  =    49*240 
,(P  -f  />  4-  p)  fin.  a  =  449750 


R   =r   498*990 

(xxl?  COS.  a  =     52*523 
(P  +  £?  4-  tt)  fin.  a  =  460-353 

R'  =  512-875 

In  this  cafe,  (hen,  R  <  R',  about  I3'885  lib. 

In  regard  to  the  moving  power  it  may  be  admitted  that 
a  good  draught  horfe  can  draw,  for  three  hours,  in  the  man- 
ner above  defcribed,  fe6lion  5,  a  burthen  of  400  lib. ;  and 
that  the  fame  horfe,  unloaded,  can  travel  three  hours  on  the 
road  fuppofed  in  this  example  with  a  velocity  of  12  feet  per 
i'econd :  for  two  fuch  horfes,  then,  we  fliall  fuppofe  M  = 
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800  lib.,  and  G  =  12  feet.  From  thefe  values,  and  R  and  R' 
already  found,  we  therefore  have  by  fe<5lion  6  the  velotitirs, 
£•  ~  2'520,  and  g'  =  2*392  feet  in  a  fecond ;  fo  that  thefe 
two  horfes  on  the  given  road  could  draw  the  load  P  = 
2400  lib.,  at  the  rate  of  9072  feet  in  an  hour  with  a  four- 
wheeled  carriage,  but  with  a  two- wheeled  carriage  only  86n 
feet  per  hour. 

EXA.\fPLE   II. 

Se6iion  10. 

Let  us  afTume,  as  before,  w~|,  w  — -,S  ^p  —  So,  p  —  iic  and 
A  r:  4.  Let  the  load  in  this  cafe  be  only  P=  1400  lib.,  and  th^ 
inclination  of  the  road  a,  =  6"^.  Let  the  weight  of  the  wheels 
of  the  two-wheeled  carriage  be  w  =  130  lib.,  tlieir  diameter 
48  inches,  and  the  mean  diameter  of  the  axles  4  inches ; 
ib  that  f/.  —  -y'^.  In  the  lad  place,  let  the  height  of  the 
centre  of  gravity  OS  =  2  feet;  fo  that  OH  =  OS  tang,  a  -- 
0'2I02,  and  confeqnently  £=  0'oi752.  Hence  we  lliali 
have  4  (^  +  ^0  ^^*  ^^^^'  ^  —    29-007 

(  P  +  /•  +  />')  fin.  a  =  166-200 

R  =  195-207 

/[txP  COS.  a  =      23*205 
(P  +  £?  4-  7t)  fin,  a  =  162-492 


R'  185-697 

In  this  cafe,  therefore,  R  >  R',  about  9*510  lib.  For  a 
horfe,  then,  the  Itrcngth  of  which  is  M  ^  400  lib.,  and  the 
velocity  on  the  above  road  G  =^  14  feet  per  fecond,  we  fliall 
have  ^  =  4-228  feet,  and  ^g'' =  4*466  feet.  Coniequently, 
the  load  P  z=  1400  lib.  jivould  be  drawn  by  fuch  a  horfe  on 
a  four-wheeled  carriage  15,220  feet  per  hour,  and  on  a  two- 
wheeled  carriage  only  857  feet  further. 
[To  be  continued.] 


•      XXI.   On  Fainting.     By  Mr.  E.  Da  yes,   Vainter. 
To  Mr.  Tilloch. 

^-~,   DEAR  SIR, 

X  H  E  fjllowing  effays  on  Tafte,  Beauty,  Grace,  Inven- 
tion, and  Conipofition,  being  immediately  connected  with 
painting,  I  have  done  niyfclf  the  pleafure  of  ftnding  them 
for  infertion  jn  your  valuable  Magazine-.     I  Iball  be  obliged 

by 
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by  vour  numbering  the  rHay?,  fuppollng  tluit  on  the  Com- 
pofition  of  Landfcape  *,  inlerted  in  your  eighth  volume,  to 
be  No.  T.  I  do  not.  mean  to  fay  in  point  of  order  it  fliould 
be  fo,  but  the  inclcfed  iunn  a  reaular  ferics  as  far  as  they  go. 
1  f}iail  offer  no  apolo2'y  for  the  frequent  quotations  intro- 
duced ;  my  r^afon  for  lb  doing  bein.T  not  only  to  ftrengthen 
the  arguinent,  but  alfo  to  relieve  the  reader. 

I  remain,  tiear  Sir, 

Fr^iiicis-itrecr,  BcvirorJ-f-iiiare,  y^^"""  humble  fcrvant, 

July  5,  i£o2.  Edward  Dates. 

Essay  IT. 

On  TaJJe. 

'Tis  tafte,  tis  genius,  'lis  heav'nly  ray, 
Prometheus  ravilh'd  from  the  car  of  dc  v, 

M    son's  Frfsn'ot. 

TASTF^  in  the  arts  mn(l  be  conlidered  as  that  facultv  or 
thofe  faculties  of  the  mind  l)y  which  we  are  affecled  with,  and 
form  a  right  jud2:ment  in,  works  of  the  imagination.  It  is 
that  whicti  determines  the  painter  in  his  choice,  and  from 
that  choice  we  jtidge  whether  his  tafte  be  good  or  the  con- 
trary. Whether  this  fac.ilty  of  the  mind  is  to  be  acquired 
is  doubtful;  that  it  may  be  improved  is  unqueitionable ; 
hence  it  becomes  o'.ir  duty  to  avoid,  particularly  in  our  tir(l 
outfet,  if  poilible,  the  feeing,  much  lefs  llie  cojning,  things 
deformed  and  chimerical,  as  there  is  an  acquired  as  well  as 
a  natural  dulnefs.  He  whofe  tafte  is  delicately  jult  may  be 
faid  to  have  received  the  higheft  polifh  from  nature,  and  one 
ot  her  choice(t  sifts;  on  the  contrary,  to  want  it,  is  to  be 
dead  to  all  the  liner  feelings.  The  man  who  poffefles  a  juftly 
cultivated  tafte  is  Jet  into  a  thoufand  pleafures  mtkuowii  to 
the  vulgar, 

— — His  the  city's  pomp. 

The  rund  honours  his.      Whate'er  adorns 
The  princely  dome,  the  column  and  the  arrh, 
The  breathing  marbles  and  the  fculprured  gold,- 
Btvond  the  proud  potlclTor's  narro-v  claim, 
H15  tuneful  breaft  enjoys.  Ak-nside. 

On  the  contrary,  there  are  feme  men  born  with  feelings  fo 

•  From  the  favourable  re-ceprion  the  eflay  here  a'luded  to  exptrrienccd, 
ha%'ing  been  tranilated  into  leveral  of  the  moft  refjHrctabie  of  the  foreign 
journals,  we  have  no  hefitaiion  in  promifing,  that  the  lovers  of  the  tine 
arts  in  general,  and  practical  anifts  in  particuhr,  v.  ill  dctivi,-  much  in- 
ftruftion  and  iuformation  fr.ni  the  effavb  with  which  Mr.  Daves  has  now 
favoured  us.  On  the  fine  arts  we  havt  had  toa  many  publications  from 
mere  amateurs,  and  hardly  any  from  proftlfional  men.  Fron  the  Lt«er,  a 
fiiigle  pra<5Vical  fa£l,  delivered  in  a  few  lints,  niuft  alwavo  be  of  more  in- 
triniic  value  chau  whole  \Oiumes  from  tiie  forniei. — i;.DiX- 

blunt 


^M  0?i  Painliug\ 

blimt  and  cold  that  they  can  hardly  be  faid  to  be  awake 
during  hte.  Irom  a  degree  of  cxquifite  fenfibility  arife  our 
notions  ot  beauty  and  deformity  in  the  natural  as  well  as  the 
moral  world,  and  as  our  difterent  minds  happen  to  be  more 
or  lefs  exquihte,  the  more  or  lefs  fenfibly  do  we  perceive  the 
various  degrees  of  good  and  bad,  and  of  courfe  are  more  or 
iels  capable  ot  being  charmed  with  the  right  and  beautiful,- 
and  dilguaed  with  the  wrong  and  deformed.  Hence  it  is 
that  this  fenfibihty  conflitutes  what  is  termed  genius,  which 
IS'  only  the  power  or  capacity  of  clearly  conceiving  and  pro- 
perly combining  images,  And  of  adding;  to  mere  theory  prac- 
tice: to  which  a  found  head  and  a  goo^d  heart  is  as  necefl'arv 
as  a  delicate  imagination  ;  for  we  cannot  poffefs  true  genius 
without  as  exquifite  a  feeling  for  moral  beauty  as  for  what 
IS  great  and  beautiful  in  nature  &r  mafterly  in  poetry,  paint- 
ing, fculpture,  and  mufic. 

The  reverfe  of  true  tafte  is  fliown  in  magnificence,' parade 
and -luxury;   and  in  whatever  is  horribly  glaring,   extrava- 
gant, and   unnatural   in  the  laft  decree.     Gold,  fliowy  co- 
lours,- gaudy  tapeiiry,  the  heavy,   cTumfv,   and  whatever  is 
fuperftuous,  will  ever  pafs  with  the  vulgar  for  elecrance  and 
greatnefs.     So  perfons  of  a  bad.  talte  will  prefer  the  forced, 
unnatural,  and  exaggerated,,  in  expreffion,  attitude,  or  colour' 
to  the  truly  fimple,  noble,  or  beautiful.    We  fliould  be  o-uilty 
ofanerrwwere  we  to  attempt  to  efiablifli  one  principle  of 
tafte  only,  for  were  we  to  eftablifli  one  as  right,  all  the  others 
muft  be  wrong;   hence  the  miilake  of  Sir  Joflma  Reynolds 
m  fpeaking  of   the  Hercules,  Gladiator,   and  Apollo;    for' 
though   each  of  thole  figures  are  perfed  of  their  kind,  vet 
Sir  Joflnia  affirms  that  the  higheft  perfe6lion  of  the   himian 
fignreis  not  to  be  found   in  any  one  of  them,    '^  but  in  that 
form  which  is   taken  from  them  all,  and  which  partakes 
equally  of  the  aftivity  of  the  Gladiator,  of  the  delicacy  of 
the  Apollo,  and  of  the  mufcular  ftrength  of  the  Hercules/' 
Such  an  opinion  is  contrary  to  nature,  as  it  goes  to  deftroy 
that  variety  arifing  from  the  adive,    the  delicate,  and  the 
ftrong :  as  well  might  we  fuppofe  a  fine  tree  from  confoli^ 
dating  the  various  forms  found  in  nature. 

We  muft  carefully  diftinguifli  between  truth  and  tafte;  for 
a  thing  may  be  true,  and  not  poffefs  one  atom  of  tafte.  The 
Dutch  and  Fiemifli  piclures  are  true,  as  far  as  mere  imitation 
■goes;  but  will  any  one  fay,  the  wretches  one  fees  in  fome 
ot  Rcmbrant's  works  are  tafty,  or  can  the  women  of  Rubens 
be  conhdered  as  fuch ;  yet  thofe  men  poffefled  oreat  tafte  in 
colour,  cbiaro-fcuro,  &c.  We  ftiould  be  careful'^f  miftaking 
tuii.cl  for  gold;  many  who  reprcfent  kings,  do  it  by  a  great 

difplay 
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a-rfphy  of  ornan^ents,  die  make  them  ftrut  anc^^a^-e  or  have 
JoZ^.  to  a  crown ;  where  the  greatell  ^-^^^^J^'l, 
ments  are.admilhhle,  we  Ihould  be  iparinL  ^^ ^^^^^.'^i"' 4'^. 
f      Z(  ,^nk.ncr  th  xt  fme  we  c;mnot  make  ffood.      lalte  ..na 

till   they  have  operated  as  Icarecrous,  to  ^f  ^^^ /,  , 

venerate  them  for  ^f^^^^'^^'^      'Z^J  their 
made  us  heirs  to.     It  is  from 'hele  tney    ,  vye  ilioukl 

naren     \^^°owe  our  heing,  but  to  our  teachers  «  o«  th^ 
^"w"  of  utaking  a  right  ufe  oftt,  a  matter  of  uo  lu.all  con- 

^'Ttte 'is  not  an  imaginary,  fome.hing,  depending  on  the 
ac'itt  :f  birth,  but  .aHes'^^^rom,  ^nd  .s.m„,e   ,a.,v  e  a 

„eaed  with,  ^^^y^^^^^:Z^:^Z  all  °P'-otx 
m  every  H""S  f'^'^'f  ;"'"',  °„,|  juft  not.otis  we  mult  h.x.- 
muft  be  <=ai;"e.ou  ;  but  0  a^^.r  J  ^^^^  ,^^  ^^.^,1 

•"Ti'nT™™  natu™^   s     onueSed  with  the  eharaaers, 

i^T'lf  ri'uXm  rng^l'cb^cinaurJhe  true  prin- 

ri^       f  =  '.V'e  ml  d.linguiflt  real  from  apparent  truth 

ciplcsot  tali^.    "'^"^  "  "       ,    =       ,  depend  on  opm.on,:;it  is 

,„  »)7'f  ■'''•  J>';'^  ™;-  *,,:,  "and  in.tt,murt  befought 
X:  «  is  ™n!l  alt")  bStful.  Apparent  truth  depe,^s  on 
}"  antf,  l,ke  ,t,  «;«"^v^>ing  -  ^certam  ;  u  mav  be 
tonfidered  as  a  f^ri  «1  .inpolloi,  .ot,  mougn  .^ 
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it  the  appearance  of  fcience,  vet  is  far  from  har'/ing  any  trno 
conne6lion  with  it.  Such  is  the  conftrained  air  and  ere(S: 
attitude  taught  in  dancing,  the  violent  a6lions  ufed  in  thea- 
tres, and  many  others  not  countenanced  by  nature,  but  de- 
pending wholly  on  cuftoni  for  fupport.  The  artifl  muft  tread 
in  tlie  iimple  path  of  nature,  and  leave  thofe  adventitious  and 
forced  airs  to  the  perfons  to  whom  they  belong,  the  dancing 
mafter,  hair-drefler,  &c.  Unfortunately  there  is  a  fafliion 
in  art,  and  which  the  vulgar  would  attempt  to  force  upon  us. 
Whatever  is  flight,  crude,  or  undetermined,  is  all  the  rage, 
and  the  artifts  appear  to  be  falling  into  a  habit  of  painting 
without  form :  that  decifion  obfervable  in  the  old  mafters, 
and  which  is  infeparable  from  the  grand  ilyle,  is  almoft 
negle<9:ed.  To  paint  for  what  is  termed  efllecl  may  an- 
fwer  the  purpofe  of  the  idle,  the  ignorant,  and  thofe  who 
make  a  trade  of  the  art,  but  f'uch  a  practice  will  not  fatisfy 
the  difcerning.  ^i'he  onlv  ap()log\-  the  artill:  can  offer  is,  that 
he  mud  fifh  with  fuch  baits  as  will  take:  unfortunately,  he 
does  not  live  to  paint,  but  paints  to  live.  The  Greeks  had 
a  great  advantage  over  the  motlerns  in  ha\  ing  philofophers  to 
judge  of  their  works,  and  ilatcs  to  reward  them. 

We  muft  not  x^qOl  works  of  art  becaufe  ihev  do  not  pof- 
fefs  the  firll  degree  of  tafte;  for  thev  mav  be  taftv  though 
not  ranking  in  the  firft  clafs ;  jult  as  we  fay  a  thing  is  fweet, 
though  it  is  only  in  a  certain  degree  lo.  It  is  the  condition  of 
man  to  labour  much  to  obtain  little ;  this  fhould  make  us 
cautious  of  pronouncing  haliily  on  works  of  art :  none  are 
unexceptionable,  and  perhaps  there  are  but  few  from  which 
we  may  not  derive  fome  benefit. 

Of  the  various  degrees  of  taflc,  the  grand  confifts  in  the 
choice  of  objects  luperior  to  the  common  (not  only  in  man 
but  in  nature),  and  in  the  omiilion  of  the  fubordinate  and 
trivial  parts.  Beautiful  tade  felefts  the  beautiful  for  imita^ 
tion.  An  union  of  the  grand  and  beautiful  will  form  the 
bed  and  moft  perfedi  talle.  Meannefs  of  tafte  exprefles 
diftin<Slly  all  the  trivial  and  little  parts  of  objects,  hence 
the  whole  becomes  little.  The  debafed  or  corrupt,  de- 
lights in  things  monllrcus,  deiormed,  and  ugly:  it  may  be 
called  the  grotej'niu^  and  the  praife  bellowed  on  it  fhould  be 
as  limited  as  the  views  of  the  artift.  Thofe  who  have  fuc- 
ceeded  moft  in  this  way,  have  been  praifcd  by  the  ignorant 
in  proportion  to  the  uglinffs  of  the  objedls  introduced  in 
their  works.  Great  and  noble  f})irits  will  ever  admire  the 
fublime  parts  of  creation,  while  the  rural  and  all  the  more 
humble  beauties  will  bcft  alfociatc  with  the  domeflic  virtues. 

Little 
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Little  minds  will  ever  be  employed  in  the  purfuit  of  trifles^ 
while  the  elevated  foul  will  feize  mountains  in  its  grafp  : 

Who  that  from  Alpine  heights  his  lab'ring  eye 

Shoots  round  the  wide  horizon  to  lorvey 

jN'ilus  or  Ganges  rolling  his  bright  wave 

Through  mountains,  plains,  through  empires  black  with  fhade, 

And  continents  of  (and,  will  turn  his  gaze 

To  mark  the  windings  of  a  fcanty  rill 

That  ivunniirs  at  his  fcct?  Akenside. 

Wifdom  is  the  parent  of  tafte  and  virtue,  the  offspring  of 
tafte  is  pleafure — of  virtue,  happinefs.  A  man  without  tafte 
may  be  faid  to  be  without  piety,  an  by  not  feeling  he  is  in- 
capable of  ofl'ering  that  praife  which  relults  from  an  admira- 
tion of  the  beauties  of  creation  ;  he  has  a  natural  difrelilh  for 
what  is  good  j  he  becomes  the  enemy  of  all  the  world ;  he 
feels  not  for  a  relative,  a  friend,  or  focietv :  the  law  of  the 
land  is  his  gol'pel,  and  his  attorney  regulates  his  confcience; 
he  lives  without  love,  and  dies  without  pity. 

We  have  t^vo  wavs  open  to  us  to  acquire  a  good  tafte  ;  the 
firft  and  moft  difficult  is  by  a  reference  to  nature,  the  fecond 
is  through  the  medium  of  art.  But,  as  the  former  would 
prove  too  difficult  a  tafk,  we  mult  therefore  firft  diligently 
apply  ourfelves  to  difcover  it  in  the  works  of  the  moft  cele- 
brated artifts,  and  thereby  fit  ourfelves  to  purfue  the  fame 
inquiry  in  nature. 

Betides  a  perfe6lion  of  judgment,  we  have  alfo  a  truth  of 
hand  to  attain.  To  this  end,  having  felet:ted  an  obje6l  worthy 
our  attention,  v.'e  are  bound  to  imitate  it  with  all  the  fidelity 
we  are  mafters  of;  and,  as  each  mafter  has  in  him  excel- 
lencies not  to  be  found  in  any  other,  we  muft  avoid  a  par- 
tiality, or  we  ftiall  lofe  the  benefit  to  be  derived  from  them  all. 
Thus  we  fliall  obtain  a  mafs  of  infonnation  not  to  be  derived 
from  any  particular  one.  Hence  the  benefit  refulling  from 
viewing  galleries  of  pi6lure?,  as  the  \  arious  mafters  become 
corre6lives  to  each  other,  and  truth  reiuhs  from  their  general 
tellimony.  The  company  and  converfaiion  of  men  lue/l  in- 
formed  in  the  arts  will  contribute  to  improve  our  tafte,  be- 
caufe  artifts  form  opinions  on  the  works  of  different  mafters 
according  to  their  peculiar  manner  of  thinking,  which  will 
naturally  furnifh  us  with  hints  which  we  did  not  attend  to, 
and  enable  us  to  enjoy  other  men's  parts  and  reflections  as 
well  as  our  own.  Information  from  this  fource  muft  not, 
however,  be  generally  expelled;  the  artifts  are  not  all  wt/^ 
or  liberal;  many  produce  an  effect  without  knowing  the 
caufe,  fome  are  morofe  and  referved,  others  unwilling  to 
4  teach 
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tpach   anolhev  what  ihev  have  with  difficulty  ledrried,  and 
Jomt-  .fezu  will  be  found  eafv  and  communicative. 

When  we  have  made  ourfelves  acquainted  with  the  beau- 
ties of  art,  we  mav  coufider  ourfelves  at  Hberty  to  a6l  on  our 
own  foundation  ;  but  we  are  bound  to  fliow  in  our  works 
that  we  a6l  from  an  impreffion  made  on  our  minds  by  na- 
rure,  or  we  fliall  never  .excite  (imilar  fenfations  in  the  fpec- 
tator,  but  ultimately  fink  into  mere  manncrifls  or  imitators. 
A  general  likenefs  prevailing;  through  the  whole  of  his  works 
niui!  (lamp  the  artift  a  mannerirt ;  we  mean  not,  however, 
fuch  a  fimilitude  as  may  happen  by  chance.  The  adoption 
f)f  a  grace  or  an  ornament,  by  no  means  imphes  plagiarifm. 
If  they  are  introduced  with  fitnefs,  there  can  be  no  charge  of 
want  of  judgment.  This  is  very  different  to  ufing  a  vifibie 
or  ftriking  part  of  a  compofition,  which  no  independent  fpirit 
would  ft')op  to.  Reprefentations  of  antient  urns,  armour, 
collumes,  l)niidings,  &c.,  will  be  of  more  value  to  the  ge- 
nuine artift  than  even  the  fineft  hidorical  or  other  compofi- 
tion. A  knowledge  of  the  latter  he  ought  to  poffefs  before 
he  attempts  to  compofe,  and  the  utilitv  of  urns,  armour,  &c.^ 
will  be  obvious.  Falling  into  imitation  has  produced  what 
has  been  termed  the  Jlhooh,  and  ultimately  proved  their 
ruin  ;  Nature  fufficicntly  revenges  hcrfelf  on  thofe  who  neg- 
Ie6l  her. 

In  the  arts,  as  in  every  branch  of  (ludy,  the  firft  thing  we 
have  to  learn  is  what  others  have  done,  or,  in  other  words, 
the  prefent  liate  of  human  knowledge.  Without  this  necef- 
farv  information  we  fliall  ftand  as  children  only,  and  of  courfe 
our  improvement  will  be  but  flow  ;  bcfidcs,  we  (hall  have  the 
mortificati'^n  of  finding  our  imaginary  difcoveries  anticipated, 
and  our  labour  fruitlels.  Another  advantage  will  refult  from 
fuch  an  inquiry,  the  learning  how  much  experience  is  within 
the  reach  of  diligence. 

Imitation  is  the  firft  part  of  paintincj,  the  fecond  is  a  judi- 
cious fele6lion  ;  but  even  in  the  imitative  part  wc  muil  cau- 
tioufly  fliun  ohjefts  deformed  and  bafe  if  we  hope  to  ])ofrefs 
the  firft  tafte,  and  only  copy  fuch  as  will  teach  us  grcatnefs, 
beauty,  or  accuracy.  Such  a  condu6l  will  enable  us  to 
refledi  with  wifdom,  and  alfo  to  difcover  the  caufe,  or  from 
whence  arife  thofe  perfections  bv  which  we  are  moved.  If 
in  the  courfe  of  our  inquiry  we  find  a  perfe6lion  prevail 
through  the  whole  of  an  artift's  works  fo  as  to  become  a 
charaSler,  we  may  depend  on  it  that  was  the  kind  of  per- 
feftion  fought  by  the  maftcr;  a.>  in  M.  Angelo,  grcatnefs  of 
ftyle,  knowledge  of  the  figure^  and  forefihurleningj  in  Ha- 

phaeJ, . 
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phael,  expre-ffion,  compofition,  and  fine  drapery;  in  Titian, 
colouring ;    in  Parmegiano,  grace ;    in  Rubens,  fine  chlaro- 
fcuro,  See.     Among  the  Britifii  artills  we  may  confuit  Rey- 
nolds for  grace,  colour,  and  a  fine  chiaro- fcuro ',  and  in  land- 
fcape,  I  he  great  Wilfon,  Gainfoorough,  and  Barret,  and  the 
works  of  many  juftly  celebrated  living  artifi:s.     Much  will 
depend  on  induftry;  if  we  fee  a  grace  or  beauty  in  a  maficr 
we  muft  endeavour  to  make  it  our  own,  not  merely  by  copy- 
ing it,  but  by  inveftigating  its  caufe,   in  which  we  fhall  be 
helped  bv  imitation.    If  a  compofition  Itrikes,  a  fketch  of  the 
whole  may  be  made  :  fo  of  the  general  difpofition  of  the  co- 
louring; for,  after  a  certain  facility  of  hand  is  obtained,  we 
niuft  depend   on  our  own  exertions;   therefore  laborioufly 
copying  great  compofitions  would  be  only  lofs  of  time.    Stu- 
dies from  particular  parts  may  be  made,  fuch  as  are  remark- 
able for  fome  peculiar  excellehce;  for,  unfortunately,  the  belt 
works  have  much  of  common-place  matter  in  them.     Froni 
what  -has   been  obferved  it  will  be  evident  we  mull,   in  the 
lirfl  inflance,  either  go  to,  or  fufier  ourfelves  to  be  guided  to 
thofe  works  of  art  time  has  ftamped  a  value  on,  as  it  is  cafier 
to  learn  from  that  in  which  the  choice  is  already  made,  re- 
membering till  we  can  go  alone  we  mult  depend  on  the  opi- 
nions of  others.     But  the  ultimate  end  of  our  inquiry  muft 
be   that    independence  rejulting  from  acting  on  an  crtginal 
frinciple,  or  feeking  thoi'e  perfedlions  in  nature  with  which 
art  abounds,  or,  in  other  words,  giving  thofe  energies  to  the 
foul  that  leave  it  to  aft  free  of  all  reltraint. 
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X  HAT  the  Giants'  Caufeway,  fituate  near  the  northern 
extremity  of  the  county  of  Antrim,  is  one  of  the  orrcatelt 
natural  curiofities,  not  only  in  Ireland,  but  on  the  furfacc  of 
this  globe,  has  long  been  ackriov.ledged.  It  will  therefore, 
I  doubt  not,  gratify  your  readers  to  communicate  to  them 
fome  curious  remarks  on  the  difi'erent  opinions  of  naturaliits 
concerning  the  formation  of  the  Giants'  Caufeway,  with 
which  the  writer  of  this  letter  has  been  favoured  by  a  o-en- 
tleman  of  diftinguiflied  learning  and  abilities,  who  has  long 
made  this  wonderful  production  Of  nature  the  objeftofhis 
diligent  invedigation,  and  has  difcovered  properties  in  it 
.which  had  el'caped  former  obfers^ers,  not  excepting  the  late 
ingenious  Dr.  William  Hamilton,  whofe  "  Letters "concern- 
*^  Fiorr.  tJie  Eclfait  N?ws-]e*.ter. 
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ing  the  Northern  Coad  of  the  Countyof Antrim,'*  1790, 
have  fo  much  merit,  as  mull  greatly  aggravate  our  concern 
for  his  untimely  tatc*. 

It  will  alio,  no  doubt,  afford  great  pleafure,  both  to  philo- 
fophers  and  men  of  tafte,  to  learn  that  a  very  exa6l:  delinea- 
tion of  this  great  natural  curiodty,  painted  in  a  capital  llvle, 
has  been  finifhed  by  Mr.  Thomas  Hn!)inron,  now  in  Bcliali, 
whofe  fine  picture  of  the  bcittle  of  Baltynahinch,  at  prefent 
in  poflTeflion  of  the  marquis  of  Hertford,  was  fo  much  ad- 
mired. In  this  pifture  of  the  Gicints'  Caulewav,  Mr.  Ro- 
binfon  has  not  only  done  juftice  to  its  pitlurefque  and  llu- 
pendous  forms,  but  has  paid  particular  attention  to  fome 
ilriking  peculiarities  in  its  Ihuclure,  deferving  the  notice  of 
men  of  fciciice. 

To  the  following  remarks  I  fliall  prefix  extra6ls  from  the 
account  or  defcrijjtion  given  by  Dr.  llamilton  in  his  Letters, 
part  ii.  p.  26  : 

*'  The  Giants'  Caufeway  is  generally  defcribcd  as  a  mole 
or  quav,  projeclino-  from  the  bale  of  a  (icep  promontorv  fome 
hundred  feet  into  the  fea,  and  is  formed  of  perpendicular  pil- 
lars of  balaltes,  which  Itand  in  conta6l  with  each  other,  ex- 
■  hibiting  a  fort  of  polygon  pavement,  fomewhat  refembling 
the  appearance  of  a  folid  honeycomb.  The  jiillars  are  irre- 
gular prifms  of  various  denomination*,  from  three  to  eight 
fides  t ;  but  the  hexagonal  columns  are  as  numerous  as  all 
the  others  put  together. 

*'  On  a  minute  infpeftion,  every  pillar  is  found  to  be  fe- 
prirabie  into  feveral  joints,  whofe  articulation  is  neat  and 
compaft  beyond  expreflion,  the  convex  termination  of  one 
joint  always  meetmg  a  concave  focket  in  the  next ;  bcfides 
which,  the  angles  of  one  frequentlv  flioot  over  thofe  of  the 
other,  fo  that  thev  are  completely  lc;cked  together,  and  can 
never  be  feparatt-d  uitiiout  a  fra<!:.turc  of  thefe  parts. 

"  The  (ides  of  each  colunni  are  unequal  among  themfclvcs, 
but  the  contiguous  fides  of  adjoining  columns  are  always  of 
equal  dimcnfions,  fo  as  to  t{>uch  in  all  their  parts. 

^'  But  it  is  not  here  that  our  admiration  fhould  ceafe : 
whatever  the  procefs  was  by  which  Nature  produced  that 
beautiful  and  curious  arrangement  of  pillars  fo  confpicuous 
about  the  Giants'  Caufeway,  the  caufe,  tar  from  beiiig  limited 
to  that  fpot  alone,  appears  to  have  cxtcided  itfclf  through  a 
large  tra6t  of  country  in  every  direction;  infomuch  that  many 

•'■■  He  was  rnurdcred  by  a  mob  of  aflaiiins  in  1797,  with  circumftances 
or  uncommon  cruekv. 

f  Since  Dr.  Hamilton  wrote,  a  fe,w  columns  have  been  found  of  even 
nine  iid-.-s. 
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fef  the  common  quarries,  for  feveral  miles  around,  feem  to  be 
only  abortive  attempts  towards  the  produftion  of  a  Giants' 
Caufeway  *." 

I  (hall  now  fubjoin  the  promifed  remarks,  which  are  {o 
original  and  fatisfaitory,  that  every  judicious  reader  will  join 
with  the  writer  of  this  letter,  in  hoping  that  thev  will  be 
fefumed  and  given  to  the  public  in  a  more  extended  form  ; 
and  let  me  add  that  the  teftimony,  of  fo  accurate  a  judo-e, 
of  the  correftnefs  of  Mr.  Robinfon's  delineation,  will  raife  it 
high  in  the  opinion  of  perfons  of  fciencef.  A.  B. 

Remarks  on  the  Accounts  given  by  Naturali/Is  of  the  Giants' 
Caufeway. 

The  bafaltic  pillars  which  in  the  laft  thirty  years  have 
been  difcovered  in  various  parts  of  France  and  Germany,  and 
the  Hebrides,  have  excited  much  attention,  and  occafioned 
many  controverfies  among  modern  naturalills. 

The  Giants'  Caufeway  was  the  firft  aflemblage  of  fuch 
pillars  that  attrafted  notice,  and  is  ftill  admitted  by  all  to  be 
the  neateft  and  moft  perfeA  group  hitherto  difcovered ;  but 
in  point  of  magnificence,  the  particular  fpot  called  the  Giants' 
Caufeway  is  inferior  to  many  others  on  the  fame  coaft,  Mr, 
Pennant  j)robably  knew  of  no  other  columns  in  the  north  of 
Ireland  when  he  pronounced,  that  "  bafalt  pillars  in  Staffa 
far  exceed  the  IriPa  in  grandeur."  He  was  little  aware  that 
our  bafaltic  country,  and  efpecially  our  coaft,  exhibits  many 
miles  of  vaft  perpendicular  precipices,  lined  with  bafalt  co- 
lumns, in  parallel  ranges,  with  a  magnificence  unrivalled  in 
any  other  part  of  the  world. 

The  colonade  at  Fairhcad,  on  the  coaft  of  Antrim^^  is 
proved,  in  Nicholfon's  Philofophical  Journal  for  December 
1801,  far  to  exceed  Staffa  in  grandeur;  its  columns  being 
each  a^o  feet  long ;  that  is,  near  five  times  as  long  as  the 
talleft  pillars  at  Staffa. 

Nor  is  our  fuperiority  confined  to  the  grandeur  alone ;  our 
towering  and  extenlive  precipices  difclofe  to  the  naturalift  the 
materials  and  arrangement  of  the  ftrata  of  which  this  country 

'^  Appearances  of  the  fame  kind  have  occurred  forty  miles  diftant,  near 
Dromore,  in  a  quarry  in  the  bifhops  demefne  land,  which  is  beyond  the 
limits  marked  in  Dr.  Hamilton's  map  of  the  bafalt  country  annexed  to 
his  letters.  The  country  people  here  and  in  the  north  of  Enc^jand,  and 
even  naturalifts  in  S:otland,  ufe  the  term  ivh'in-Jio-tie  as  fynonymous  to 
bafalt.     Porphyry,  I  prefume,  is  only  another  name  for  it. 

\  This  pitlure  is  to  be  difpofed  of  by  raffle  to  one  hundred  fubfcribers 
at  one  jruinca  each,  of  which  near  ninety  have  given  their  names,  Mr. 
Robinfjn  is  a  native  of  W^indcrmere  in  Wtftmoreland,  and  was  a  pupil  of 
Romney's.  Of  the  poetical  talents  of  him  and  his  infant  fon,  fee  the  Gcn- 
tleimn's  Masfa/'ne  for  February  laft.  P-  156. 

VoL.XITI.  N0.50.  K  is 


IJ^  On  Bafalles. 

is  compofed,  difplaying  a  variety  of  the  bafalt,  of  different 
forms  and  of  a  different  principle  of  conftru6lion,  internal 
and  external ;  fuch  as  is  not  met  with  or  not  noticed  in  any 
other  part  of  the  world. 

As  we  row  along  the  bafe  of  thefe  dopendous  facades,  we 
enjoy  a  fcenery  magnificent  beyond  defcription,  and  difcover 
many  curious  circumftances  which  have  hitherto  efcaped  the* 
notice  of  natnrali(ts  :  I  will  mention  one. 

The  Giants'  Caufeway,  compared  by  Dr.  Hamilton  to  a 
mole  or  quay,  and  ruppofed  by  Metfrs.  Bcfmarcft  and  Rafpe 
to  be  a  iet  or  current  of  lava  runnino;  into  the  fca  from  the 
bafe  ot  a  volcanic  hill,  now  appears  to  be  a  part  of  one  oi 
the  original  Ilrata  of  our  globe,  placed  at  its  interfe6lion  with 
the  plane  of  the  fea.  This  llratum  is  fortv-four  feet  thick, 
and  entirely  compoled  of  bafak  pillars  of  that  length:  it  is 
inclined  to  the  horizon  in  a  fmall  angle,  and,  when  traced 
from  the  caufeway  eaftward,  afcends  obliquely  along  the  face 
of  the  precipice.  It  culminates  at  the  diftance  of  about  a 
mile  from  the  caufeway  :  its  upper  furface  is  now  elevated 
near  250  feet  above  the  furface  of  the  fea  :  proceeding  eaft- 
ward, it  dips  and  finally  emerges  at  Portnioon,  two  miles  eaft 
from  the  caufeway,  forming  at  its  immerfvon  the  vafes  of  two- 
beautiful  conical  iflands. 

Magnificent  as  the  colonades  mav  be  fappofed,  which  this 
ftratum  diiplays  in  fo  extenfive  a  courfe  acrofs  the  face  of 
thefe  mighty  precipices,  they  are  by  no  means  our  fineft; 
the  (iratum  next  but  one  above  this  is  eleven  feet  thicker, 
and  of  courfe  the  pillars,  of  which  it  alfo  is  entirely  com- 
pofed, are  fifty-five  feet  each,  and  its  extent  is  fomewhat 
greater  than  the  former.  The  intermediate  ftratum  is  com- 
pofed of  another  variety  of  bafalt,  prifmatic,  but  not  co- 
lur?]nar:   this  is  fifty -four  feet  thick. 

The  Giants' Caufeway  (tratum,  where  it  attains  its  greateft 
height,  is  the  eighth,  counting  from  the  fea;  all  the  lower 
ones  emerge  in  fucceffion  as  we  approach  Portmoon ;  and, 
where  this  flratum  finally  emerges,  it  has  eight  over  it,  four 
of  them  columnar,  the  pillars  being  of  very  different  lengths, 
determined  by  the  thicknefs  of  the  ftratum.  But  in  each 
feparate  flratum  the  diameters  of  the  pillars,  and  the  perfec- 
tion or  imperfection  of  their  confiruiStion,  appear  pretty  much 
the  fame,  while  the  whole  mafs  of  the  firata  are  fteadily  pa- 
rallel to  each  other. 

When  I  laft  fummcr  found  at  the  Giants'  Caufew'ay  ari 
ingenious  and  rifing  artift,  Mr.  Robinfon,  whom  \  ki>ew  to 
be  highly  favoured  by  my  friend  the  bifliop  of  Dromore, 
employed  to  make  a  drawing  of  it,  I  at  firft  thought  I  would 

have 
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have  diretSled  him  to  parts  of  the  coaft,  which  would  have 
afforded  him  fubjetls  of  greater  beauty  as  well  as  novelty. 
But,  upon  refle6l:ion,  I  think  he.  has  made  the  bed  choice, 
as  the  name  of  the  Giants'  Caufeway  will  probably  excite  aa 
attention  to  the  iubjedt  and  the  artift,  which  more  itupendous 
fcenery  could  not  have  procured  v^'ith  fuch  as  had  not  feen  it. 
It  remains,  then,  to  relate  a  few  particulars  belonging  to  this 
wonderful  produSion  of  nature,  and  to  give  a  brief  (tatcment 
of  the  coniroverlies  to  which  it  has  ^iven  rife  among  modern 
naturalifts. 

The  Giants'  Caufeway  has  been  often  compared  to  a 
honeycomb,  which  it  certainly  refembles  much  ;  but  accu- 
rate obfervers  find  a  very  ftriking  difference  between  their 
component  prifms.  The  powers  of  the  bee  feem  to  be  li- 
mited; he  can  conftruft  his  cell  of  no  other  figure  than  a 
regular  hexagon,  that  is,  with  fix  fides. 

Mathematicians  well  know  that  the  hexagon  is  the  only 
regular  figure  (with  more  fides  than  four),  of  which  a  number 
put  together  conipletelv  fill  up  fpace. 

Yet  it  appears  that  in  the  Giants'  Caufeway,  the  fpace  is 
completely  filled  without  any  fuch  limitation,  figures  of  every 
number  of  fides  from  three  to  eight  (as  Dr.  Hamilton  ob- 
ferves)  being  intermixed,  yet  the  fpace  is  as  accurately  filled 
up  as  in  the  honeycomb,  and  fo  clofely  as  to  hold  water 
when  a  hollow  in  the  furface  fuffers  it  to  collect. 

The  extreme  regularity  of  the  Giants'  Caufeway  pillars  has 
much  embarraffed  naturalifts :  fome  afcribe  their  regularity 
to  cryftallization  ;  but  the  celebrated  Mr.  Kirwan  has  (liown 
that  in  many  particulars  thefe  prifms  differ  from  all  known 
cryftals. 

Some  modern  philofophers  follow  the  opinion  of  a  French 
naturalift,  a  M.  Defmareft,  who  fuppofed  the  Giants'  Caufe- 
way to  be  of  volcanic  origin,  and  that  its  regular  prifms  were 
formed  in  the  currents  of  lava  as  they  cooled.  To  this  it  has 
been  ftrongly  objected  that  fimilar  figures  have  not  been  found 
in  the  currents  of  anv  known  volcano. 

Dr.  Hamilton  and  M.  Monnet  allege  that  thefe  prifms 
were  formed  in  the  heart  of  the  volcano,  at  the  bottom  of  its 
crater,  and  that  we  muft  wait  until  the  mountain  decays  be- 
fore we  can  difcover  them. 

But  they  cannot  have  been  formed  there,  as  regular  bafalt 
prifms  abound  on  the  tops  of  mountains,  and  alfo  feveral 
ranges  of  them  aie  found  placed  alternately  one  over  the  other, 
forming  accumulations  many  ftrata  deep  and  moft  regularly 
difpofed,  which,  had  they  been  in  the  crater  of  a  volcano, 
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inufthaVe  all  melted  into  onemafs;  befidcs,  thefe  gentlemen 
make  us  wait  too  long  for  proof. 

Mr.  Rafpe,  obferving  that  the  Giants'  Canfeway  ran  into 
the  fea,  and  conceiving  it  to  be  a  current  of  lava,  fuppofed 
that  fonie  unknown  quality  in  the  fait  water,  together  with 
the  fudden  cooling,  occafioned  the  material,  of  which  it  was 
compofed,  to  aflume  regular  forms. 

But  many  currents  of  lava  have  been  found  in  different 
parts  of  the  world  running  into  the  fea,  while  prifms,  like 
thofe  at  the  Giants'  Caufeway,  have  not  been  obferved  at 
any  of  them. 

An  attentive  examination  of  our  coaft  {hows  the  weaknefs 
of  Mr.  Rafpe's  theory,  though  warmlv  adopted  by  M.  Do- 
lomieu ;  for,  although  bafalt  pillars  and  colonades  abound  in 
the  faces  of  our  precipices  hanging  over  the  fea  for  twenty 
miles,  yet  columnar  bafalt  comes  into  contact  with  the  fait 
water  but  in  three  points ;  to  wit,  the  two  interfe6lions  of 
the  Giants  Caufeway  Itratum  mentioned  above,  and  at  Car-' 
rickarede,  five  miles  eaflward. 

Dr.  Hutton,  adhering  to  the  igneous  fyllem,  but  giving 
up  the  ufual  mode  of  producing  lava  by  volcanic  eruption, 
affirms  that  all  bafalt  (the  ftone  of  which  the  Giants'  Caufe- 
way is  formed)  is  lava,  lirft  fufed,  and  then  confolidated  in 
the  bowels  of  the  earth,  whence  it  was  elevated  to  its  fur- 
face,  and  to  the  tops  of  our  mountains,  by  the  expanfive 
force  of  fubterranean  fire. 

Wild  as  this  fafliionablc  theory  muft  appear,  and  contrary^ 
to  all  probability,  it  is  alfo  unfupported  by  any  fpecies  of  proof, 
and  contradi6led  by  fa6ls  in  every  part  of  this  country;  for, 
inllead  of  the  dillocation  and  contorfion  of  the  (Irata,  which, 
according  to  his  theory,  he  fa\s,  we  muft  expcft,  (Edin- 
burgh Tranfaftions,  vol.  i.  p.  26^,)  and  inftead  of  finding 
them,  as  he  lays  we  do,  *^  in  every  poffiblc  pofition,  from 
liorizontal  becoming  vertical,  from  continuous  broken  and 
feparated  in  every  poffible  direction,  from  a  plane  bent  and 
doubled,'^  nothing  can  exceed  the  regularity  with  which  the 
llrata  are  difpofed  over  the  whole  face  of  this  bafalt  country, 
nor  does  their  fteady  parallelifm  feem  ever  to  be  dillurbed. 

Though  balalt  has  for  a  long  time  been  pretty  generally 
confidered  as  a  volcanic  production,  vet  more  accurate  mo- 
dern obfervers  have  dilcovered  many  circumftances  which 
lliow  it  never  could  have  been  in  fufion  ;  for  inftance. 

All  lavas  abound  with  air-holes,  while  not  a  fingle  cavity 
is  to  be  found  in  any  of  our  baialts,  except  what  are  men- 
tioned below.  . 
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■  All  lavas  arc  accompanied  by  fcoria,  not  a  particle  of 
which  is  to  be  found  at  the  Giants'  Caufewavj  or  any  where 
on  our  coad  *. 

Currents  of  lava  are  flated  by  Sir  William  Hamilton, 
Ferber,  and  Spalanzani,  always  to  vary  in  their  denfity, 
their  materials  being  generally  arranged  according  to  their 
fpecific  gravities :  thus,  at  the  bottom  compa6t  lava,  then 
cellular  lava,  then  fcoria,  laltly  cinders  and  volcanic  afhes. 
Now,  if  bafalt  be  of  volcanic  origin,  our  ftrata  muft  be  cur- 
rents of  lava,  of  courfe  (Iiould  be  governed  by  the  fame  rule; 
inltead  of  which,  every  baAilt  liratum  here  is  of  uniform  den- 
iity  and  uniform  material  from  top  to  bottom. 

Marine  fliells  and  their  impreflions  have  lately  been  difco- 
vered  in  fome  of  our  bafaltsf:  this  proves  they  never  were  in 
fufion,  as  fuch  fubftances  calcine  and  turn  into  lime  with  a 
very  moderate  heat. 

Bafalt  pillars  have  alfo  been  lately  found  with  cavities  filled 
with  frefli  water;  a  faft  incompatible  with  igneous  fufion  J. 

Mr.  Kirwan  derives  every  thing  from  aqueous  folution; 
and  fays,  that  the  material  of  which  our  caufeway  is  formed 
was  fplit  into  columns  by  deficcation. 

Eminent  as  this  great  man  undoubtedly  is  in  the  chemical 
and  mineralogical  branches  of  natural  hiftory,  yet  on  this 
fubje£l  his  theory  feems  to  be  as  infufficient  as  thofe  of  any 
of  his  predecelfors;  for  his  fyftem  does  not  account  for  the 
delicate  articulations  of  our  pillars,  by  far  the  moft  curious 
circumftance  attending  them,  and  moil  happily  exhibited  in 
different  points  of  view  in  the  prefent  pi6ture. 

This  theory,  too,  is  incompatible  with  the  different  ranges 
or  ftrata  of  pillars  placed  on  one  another  with  folid  rock  be- 
tween them. 

But,  above  all,  it  is  contradifted  by  fa6l,  our  pillars  being 

'~  Some  travellers  have  thought  they  obferved  veitiges  of  fire  and  fcoria 
of  iron  ;  but,  if  they  had  broke  the  ftones,  they  would  iiave  found  they 
had  been  deceived  by  the  exterior  appearance,  and  that  the  internal  ftruc- 
ture  was  incompatible  with  any  fuch  piinciple.  Some  ftones  which  have 
been  picked  up  on  our  coaft  have  been  produced  as  exhibitinp,-  real  marks 
of  fire  ;  but  thefe  had  been  ufed  in  forming  hearths  for  the  burning  of  kelp. 

t  Thefe  had  not  been  dilcoveted  when  Dr.  Hamilton'b,  book  was  pub- 
liflied.  '^ 

X  That  fuch  water  could  not  pofTibly  have  got  through  any  chinks  or 
clefts  between  the  bafalt  columns  will  be  fhown  below;  for  nothing  cAn 
be  more  compatV  and  clofelv  joined,  fo  as  not  to  admit  the  minuteft  in- 
terval. Indeed,  this  water  is  always  found  as  a  kind  of  nucleus,  within 
the  moft  comp:i£t  part  of  the  ftonc,  and  inclofed  in  a  glazed  covercle  or 
glofty  (hell,  which  feems  to  have  formed  its  nidus  from  the  firft  formation 
of  its  ftony  bed. 
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in  clofe  conta6l  wiih  each  other,  as  appears  by  their  furface 
holding  water ;  whereas,  had  they  been  formed  by  their  fub- 
ilance  fplitting  on  deficcation,  great  intervals  mufl  have  ex- 
ifted  between  them. 

From  all  this  it  muft  appear  that  phiiofophers  have  not 
yet  difcovered  the  procefs  adopted  by  nature  in  the  conftruc- 
tion  of  this  beau'iiful  and  ftupendous  work;  but,  though  we 
cannot  penetrate  the  iecret  of  her  operations,  it  is  with  plea- 
ftire  we  admire  her  magnificence,  efpecialiy  when  joined  to 
the  moft  confummate  neatnefs  ;  and  where  are  both  fo  abun- 
dantly difplayed  as  at  the  Giants'  Caufeway  and  its  vicinity? 
The  toils  of  a  journey  are  amply  repaid  by  the  contemplation 
of  fiich  wonderful  objefts;  and  to  thofe  who  are  too  diftant 
for  fuch  an  expedition,  Mr.  Robinfon's  fine  pifture,  finifhed 
on  the  ipot,  and  now  at  Bclfaft,  v\'ill  give  a  better  idea  of  the 
Giants'  Caufeway,  and  its  towering  promontories,  than  any 
thing  of  the  kind  yet  attempted.  W.  R. 


XXIII.  Experiments  and  Ohfefvat'ions  on  certain  Stonjy  and 
J^letalline  Subjiances  which  at  different  Times  are^Jaid  to 
hai'e  fallen  on  the  Earth  ;  alj'o  on  various  Kinds  cj  Native 
Iron.     £>' Edward  Howard,  Ejq.  F.R.S. 

[Continued  from  p.  31.] 


T  remains  for  me  to  fpeak  of  a  fubfiance  mentioned  in  the 
Xjithophjlacium  Bornianum,  part  i,  p.  125,  defcribed  thus: — 
"^  Ferrum  retra6torlum,  granulis  nilentibus,  matrice  viref- 
centi  immixtis,  [Ferrum  vireus  Linn.,)  cujus  fragmenta,  ab 
unius  ad  vigenti  ufque  librarum  pondus,  cortice  nigro  fcori- 
aceo  circumdata,  ad  Plann,  prope  I'ubor,  circuli  Bechinenfis 
Bohemiae,  paffim  reperiuntur." 

The  iron  thus  defcribed  is  moreover  made  remarkable  by 
a  note  *,  which  obferves,  that  credulous  people  aflert  it  to 
have  fallen  from  heaven,  during  a  thunder  ilorm,  on  the 
3d  of  July  1753. 

The  collection  of  baron  Born,  it  is  well  known,  has  a 
place  in  the  cabinet  of  the  right  hon.  Charles  Greville,  who, 
from  the  ctTttt  produced  by  comparing  the  hiftories  and  ftruc- 
ture  of  the  Italian  and  YorkOiire  ftoues  with  the  dcfcription 
of  this  iron,  was  induced  to  fearch  the  collettion  of  Born, 
where  he  difcovered  the  very  fubttance  afferted  to  have  fallen 

■■*  Qux  (frdiimenta)  3  Julii,  anni  1753,  inter  tonilrua,  e  coelo  pluilfe 
creduliores  c^uidarn  affcruni, 
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on  the  3d  of  July  1753.  How  far  thcfe  four  fubftances  have 
rcfemblance  to  each  other,  it  will  foon  appear  not  to  be  my 
province  to  anticipate. 

The  prefident  having  done  me  the  honour  to  fubmit  his 
fpecimens  of  the  YorkThire  and  Italian  flones  to  mv  exami- 
nation, I  became  indebted  to  Mr.  Greville  and  Mr.  Williams 
for  a  iimilar  difVmftion  :  and,  being  tlius  potrefied  of  four 
fubftances,  to  all  of  which  the  fame  origin  had  been  attri- 
buted, the  necellity  of  defcribing  them  mineralogically  did 
not  fail  to  prefent  itfelf.  To  execute  this  tafk,  no  one  could 
be  more  eager,  and  certainly  no  one  better  qualified,  than 
the  count  de  Bournon.  He  has  very  obligingly  favoured  me 
with  the  following  defcriptions. 

Mineralogtcal  Dffcripfion  of  the  various  Stones  faid  to  have 
fallen  upon  the  Earth.     By  the  Coiuit  de  Bournun,  F.R.S. 

The  flones  I  am  about  to  defcribe  are  not  of  any  regular 
fhape;  and  thofe  which  were  found  in  an  entire  ftate,  that 
is,  thofe  which  had  not  been  broken,  either  by  their  fall  or 
otherwife,  were  entirely  covered  with  a  black  cruft,  the  thick- 
nefs  of  which  was  very  inconfiderablc. 

The  flones  which  fell  at  Benares  are  thofe  of  which  the 
mineralogical  chara6lers  are  the  mofl  (triking:  I  fhall  there- 
fore begin  the  following  defcripiion  with  them;  and  fhall 
afterwards  make  uib  of  them,  as  objects  of  comparifon,  m 
defcribing  the  others. 

Stones  from  Benares. 

Thefe  flones,  as  well  as  the  others  dt-fcribed  in  this  paper, 
whatever  may  be  their  fize,  are  covered  o\er  the  whole  ex- 
tent of  their  furface  with  a  thin  cruft  of  a  deep  black  colour : 
they  have  not  the  fmalleft  glofs  ;  and  their  furface  is  fprinkled 
over  with  fmall  afperiiies,  which  caufo  it  to  feel,  in  fome 
meafure,  like  fiiagreen,  or  fifli-ikin. 

When  thefe  flones  are  broken,  fo  as  to  fnow  their  internal 
appearance,  thcv  are  found  to  be  ot  a  grayifb  afli  colour; 
and  of  a  granulated  texture,  very  flmilar  to  that  of  a  coarfe 
grit-flone:  they  appear  evidently  to  be  compofed  of  four 
different  fubftances,  which  may  be  eaflly  diflinguilhcd  by- 
making  ufe  of  a  lens. 

One  of  thefe  fubftances,  which  is  in  great  abundance,  ap- 
pears in  the  form  of  fmall  bodies,  fome  of  which  are  per- 
fe<?lly  globular,  others  rather  elongated  or  elliptical.  Thev 
are  of  various  fizes,  from  that  of  a  Imall  pin's  head  to  that  of 
a  pea,  or  nearly  fo ;  fome  of  them  however,  but  very  ^qw^ 
are  of  a  larger  fize.     The  colour  of  thefe  fmall  globules  is 
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gray,  fometimes  inclining  very  much  to  brown*;  and  they 
are  completely  opaque.  They  may,  with  great  eafe,  be 
broken  in  all  direftions :  their  fra£lure  is  conchoid,  and 
fhows  a  fine,  fmooth,  compact  grain,  having  a  fmall  degree 
of  luftre,  refembling  in  fonie  meafure  that  of  enamel.  Their 
hardnefs  is  fuch,  that,  being  rubbed  upon  glafs,  they  aft  upon 
it  in  a  flight  degree;  this  a6lion  is  fufficient  to  take  off  its 
polifli,  but  not  to  cut  it :  they  give  faint  fparks  when  ftruck 
with  fleel. 

Another  of  thefe  fubftances,  Is  a  martial  pyrites,  of  an  in- 
determinate form  ;  its  colour  is  a  reddifli  yellow,  ilightly  in- 
clining to  the  colour  of  nickel,  or  to  that  of  artificial  pyrites. 
The  texture  of  this  fubftance  is  granulated,  and  not  very 
ftrongly  conne6led :  when  powdered,  it  is  of  a  black  colour. 
This  pyrites  is  not  attractable  bv  the  magnet;  and  is  irregu- 
larly diftributed  through  the  fubftance  of  the  (lone. 

The  third  of  thefe  fubftances  confifts  in  fmall  particles  of 
iron  in  a  perfe6lly  metallic  ftate,  fo  that  they  may  eafily  be 
flattened  or  extended  by  means  of  a  hammer.  Thefe  par- 
ticles give  to  the  whole  mafs  of  the  fl;one  the  property  of 
being  attra6table  by  the  magnet ;  they  are,  however,  in  lefs 
proportion  than  thofe  of  pyrites  juft  mentioned.  When  a 
piece  of  the  Hone  was  powdered,  and  the  particles  of) iron 
Separated  from  it,  as  accurately  as  poffible,  by  means  of  a 
magnet,  they  appeared  to  compofe  about  t^  o^h  of  the  whole. 
weight  of  the  ftone. 

The  three  fubftances  juft:  defcribed  are  united  together  by 
means  of  a  fourth,  which  is  nearly  of  an  earthy  confiftence. 
For  this  reafon,  it  is  eafy  to  feparatc,  with  the  point  of  a 
knife,  or  even  with  the  nail,  the  little  globular  bodies  above 
mentioned,  or  any  other  of  the  conft:ituent  parts  of  the  ftone 
we  may  wifti  to  obtain.  Indeed  the  ftone  itfelf  may  readily 
be  broken  merely  by  the  a6lion  of  the  fingers.  The  colour 
of  this  fourth  fubftance,  which  ferves  as  a  kind  of  cement 
to  unite  the  others,  is  a  whitifh  gray. 

The  black  cruft  with  which  the  furface  of  the  ftone  is 
coated,  although  it  is  of  no  great  thicknefs,  emits  bright 
fparks,  when  ft  tuck  with  fteel :  it  may  be  broken  by  a  ftroke 
with  a  hammer,  and  feems  to  poflefs  the  fame  properties  as 
the  very  attraftable  black  oxide  of  iron.  This  cruft  is,  how- 
ever, like  the  fubftance  of  the  (tone,  here  and  there  mixed 
•with  fmall  particles  of  iron  in  the  metallic  ftate:  they  may 
eaftly  be  made  viftble  bv  paflGng  a  file  over  the  cruft,  as  they 
then  become  evident  on  account  of  their  metallic  luftre.  This 
is  nio|e  particularly  the  cafe  with  refpe6t  to  the  cruft  of  thofe 
liones  which  remain  to  be  mentioned,  they  being  much 
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more  rich  in  iron  than  that  I  have  juft  defcribed  ;  a  circura-: 
fiance  I  think  it  needlefs  to  repeat  in  the  following  defcrip- 
tions  of  them.  The  Hone  now  treated  of,  does  not,  when 
breathed  upon,  emit  an  argillaceous  fmell :  the  fame  remark 
may  be  applied  to  all  the  others. 

The  fpecific  gravity  of  this  ftonc  is  3352. 

SiOfie  from  York/hire. 

This  flone,  the  conftituent  parts  of  which  are  exaftly  the 
fame  as  thofe  of  the  ilones  from  Benares,  differs  from  them, 
however, 

Firft,  In  having  a  finer  grain. 

Secondly,  That  the  fubftance  defcribed  as  being  in  the 
form  of  fmall  globular  or  cllip^tical  bodies,  is  not  fo  con- 
ftantly  in  thofe  forms,  but  is  alfo  found  in  particles  of  an 
irregular  (liape;  a  circumflance  that  is  not  met  with  in  the 
other  flones :  thefe  bodies  are  likewife,  in  general,  of  a 
1  mailer  fize. 

Thirdly,  The  proportion  of  martial  pyrites,  which  has 
precifely  the  fiime  chara6lers  as  that  in  the  {tones  from  Be- 
nares, is  lefs ;  on  the  contrary,  that  of  the  iron  in  the  me- 
tallic ftate  is  much  greater.  The  quantity  I  was  able  to  fe- 
parate  by  means  of  the  magnet,  appeared  to  me  to  corapofe 
about  eight  or  nine  parts,  in  one  hundred,  of  the  weight  of 
the  whole  mafs.  I  obfcrved  many  pieces  of  this  iron,  of  a 
pretty  confiderable  fize ;  one  of  them,  taken  from  a  portion 
of  the  ftone  I  had  powdered  in  order  to  feparate  the  iron, 
weighed  fcveral  grains. 

The  part  of  the  ftone  which  is  in  an  earthy  flate,  and 
which  fer\''es  to  conneft  the  other  parts  together,  has  rather 
more  confiftence  than  that  of  the  preceding  flones;  and  its 
appearance  does  not  differ  much  from  that  of  decompofed 
felfpar  or  kaolin.  The  ftone  itfelf,  therefore,  although  by  no 
means  hard,  is  rather  more  difficult  to  break  with  the  fingers. 

The  fpecific  gravity  of  this  ftone  is  3508. 

Stone  from  Italy. 

This  ftone  was  in  a  perfectly  entire  ftate;  confequentlv,  its 
whole  furfacc  was  covered  over  with  the  black  cruft  peculiar 
to  all  ftones  of  this  kind.  As  tlie  ftone  was  of  a  very  fmall 
fize,  it  became  neceffary  to  facrifice  the  whole  of  it  to  the 
inveftigation  of  its  nature.  Its  grain  was  coarfe,  fimilar  to 
ihat  of  the  ftones  from  Benares  :  in  it  might  be  perceived  the 
fame  gray  globidar  bodies,  the  fame  kind  of  martial  pyrites, 
and  the  fame  particle?  of  iron  in  the  metallic  ftate.     The 
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proportion  of  thefe  lafl;  was  much  lefs  than  in  the  (lone  from 
Yorkfliire,  but  rather  greater  than  in  the  ftones  from  Be- 
nares. The  fame  kind  of  gray  earthy  fubftance  ferved  to 
conned^  the  different  parts  together ;  and  nothing  more  could 
be  perceived,  except  a  few  giobules,  which  confifted  wholly 
of  black  oxide  of  iron,  attra6lable  by  the  magnet,  and  one 
fnigle  globule  of  another  fubftance,  which  appeared  to  differ 
from  ail  thofe  we  have  already  defcribed.  This  laft  fubftance 
had  a  perfectly  vitreous  luftre,  and  was  completely  tranfpa- 
rent :  it  was  of  a  pale  yellow  colour,  flightly  inclining  to 
green;  and  its  hardnefs  was  rather  inferior  to  that  of  calca- 
reous fpar.  The  quantity  of  it,  however,  was  too  Imali  to 
be  fuhmitted  to  fuch  an  inveftioation  as  might  have  deter- 
rnmed  iis  nature.  The  black  cruft  which  covered  the  ftone 
was  rather  thinner  than  that  of  the  ftones  already  defcribed ; 
and  feemed  tohave  undergone  a  kind  of  contraction,  which  had 
produced  in  it  a  number  of  fiffures  or  furrows,  thereby  tracing 
upon  the  furface  the  appearance  of  compartments,  fimilar  in 
fome  meafure  to  what  is  obferved  in  the  ftones  calledyi'/i/^rij. 
The  fpecific  gravity  of  this  ftone  was  3418. 

Stone  from  Bohemia. 

The  internal  ftru6ture  of  this  ftone  is  very  fimilar  to  that 
of  the  ftone  from  Yorkfhire.  Its  grain  is  finer  than  that  of 
the  ftones  from  Benares :  in  it  may  be  obferved  the  fame  gray 
fubftance,  both  in  fmall  globules  and  in  particles  of  an  irre- 
gular ftiape;  aHo  the  fame  particles  of  metallic  iron.  The 
fame  kind  of  earthy  fubftance  likewife  ferved  to  conneft  the 
other  parts  together. 

This  ftone,  however,  differs  materially  from  the  others. 

Firft,  The  particles  of  pyrites  cannot  befeen  without  alens. 

Secondly,  It  contains  a  much  larger  quantity  of  iron  in 
the  metallic  ft;ite;  infomuch,  that  the  proportion  of  that 
metal,  fcparated  from  it  bv  means  of  the  magnet,  amounted 
to  about  -i?,/-oths  of  the  weight  of  the  whole. 

This  ftone  has  alio  (owing,  perhaps,  to  its  having  remained 
a  much  longer  time  in  the  earth  than  the  preceding  ones,  all 
of  which  were  taken  up  nearly  at  the  very  inftant  of  their 
fall,)  another  difference,  viz.  many  of  the  particles  of  iron 
in  a  metallic  ftate  have  undergone  an  oxidizement  at  their 
furface  ;  a  circumftance  that  has  produced  a  great  number  of 
fpots  of  a  yellowifh  brown  colour,  and  very  near  to  each 
other,  over  a  part  of  its  internal  fubftance.  This  oxidize- 
ment, by  adding  to  the  bulk,  and  to  the  force  of  aftion,  of 
the  part  we  have  defcribed  as  ferving  by  way  of  cement  to 
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ilie  other  conftituent  parts  of  the  flone,  has  occafioned  a 
greater  degree  of  adhefi')u  between  thefe  parts,  and  has  ren- 
dered the  fubftance  of  the  {lone  more  compaft. 

The  great  quantity  of  iron  in  a  metallic  Itate  which  this 
ftone  contains,  added  to  its  greater  compactnefs,  makes  it 
capable  of  receiving  a  flight  degree  of  poiitli ;  whereas  it  is 
impoflible  to  give  any  polilh  lo  the  others.  When  poHfhcd, 
the  iron  becomes  very  evident,  in  the  poliihed  part;  appear- 
ing in  the  form  of  fniall  fpcfks,  almoil  clofe  to  each  other, 
which  have  the  colour  and  luftre  peculiar  to  that  metal: 
thefe  fpecks  are,  in  general,  nearlv  of  an  equal  fize. 

The  black  cruft  of  this  Hone  is  fimilar  to  that  of  the  others. 

The  fpecific  gravity  of  the  ftone  is  4281. 

It  is  eafy  to  perceive,  from  the  fort-going  dcfcription,  that 
thefe  ftones,  although  they  have  not  the  fmalleft  analogy  with 
any  of  the  mineral  iubllances  already  known,  either  of  a  vol- 
canic or  anv  other  nature,  have  a  very  peculiar  and  ftriking 
analogy  with  each  other.  This  circumflance  renders  them 
truly  worthy  to  engage  the  attention  of  philofophers,  and 
naturally  excites  a  delire  of  knowing  to  what  caufes  they  owe 
their  exiftence.  

I  proceed  to  confider  the  affiftance  to  be  derived  from  che- 
miftry,  in  dillinguiihing  thefe  ftones  from  all  other  known 
fubltanccs,  and  in  eftablifhing  the  aliertion,  that  they  have 
fallen  on  the  earth. 

The  analyfis  made  by  the  French  academicians  of  the 
ftone  prefented  to  them  by  the  abbe  Bachelay,  was,  in  part, 
condut'-led  by  the  ever  to  be  deplored  Lavoifier;  but  it  was 
performed  before  that  celebrated  author  had  enriched  che- 
miltry  with  his  lafl  difeoveries,  and  before  he  had  given  birth 
to  the  fyftem  under  which  it  flouriflies.  The  relult  of  this 
analyfis  might  well  induce  the  concluficn,  that  the  fubje6l  of 
it  was  common  pyrilical  matter.  It  was  unfortunately  made 
of  an  aggregate  portion  of  the  flone,  and  not  of  each  diftin6t 
fubflance,  irregularly  diffemmated  through  it.  The  propor- 
tions obtained  were,  coniequently,  as  accidental  as  the  ar- 
rangea^ent  of  every  fubfiance  in  the  mafs. 

The  analyfis  of 'M.  Barthold,  of  the  (tone  of  Enfiflieim,  is 
fubjetl  to  the  fame  objections;  but,  after  having  the  advan- 
tage of  the  foregoing  defcriptions,  the  refearches  which  fol- 
low' cannot  be  fuppofed  altogeiher  liable  to  a  fimilar  fatality. 

£To  be  continued.] 
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XXIV.  Oh  tJ?e  different  Trofortmis  of  Carhoii  which  conjil- 
tufe  Crude  Iron  and  Steel.  By  David  Mushet^  -^^« 
of  the  Colder  Iron  IVorks*. 


-Y  laft  communication  contained  feveral  experiments  to 
prove  the  quantity  of  carbon  abforbed  by  pure  malleable  iron 
in  paffiug  into  tlie  carbonated  crude  ftate.  The  objeA  of 
the  prefent  will  be  to  exhibit  the  proportions  of  carbon 
which  enter  into  the  compofition  of  the  other  varieties  of 
crude  iron  and  caft  fteel.  I  continue  the  numeration  of  the 
experiments  from  my  lad  :  .  Grs. 

jE.r^.  VII.  Swedifh  bar  iron  -  -  II74 

Charcoal  -^Lih  part,  or  78  grs. 
A  fufion  was  obtained  from  this  mixture,  after  which 
there  remained  only  a  fmall  portion  of  charcoal,  too 
minute  for  weighing. 

The  metallic  button  weighed  -  ^■'^^3 

Gained  in  weight  by  the  combination  of  charcoal       39 

equal  to  y'jth  part  the  weight  of  the  iron.  

Weight  of  the  iron  1174,  and  charcoal  78,  =         1353 
Weight  of  the  button  -  -  13 13 

Total  lofs  of  weight  in  the  fufion  39 

equal  to  that  gained  by  the  iron.  Upon  minute  infpeAion, 
no  part  of  the  furface  of  this  button  was  carbonated.  The 
colour  was  blueilh  black,  fmooth  in  the  centre  but  a  little 
oxidated  towards  the  edges.  Its  frafture  prefented  clofe  dark 
gray  crude  iron.  The  cryftals  much  clofer  and  more  minute 
than  in  thofe  experiments  where  richly  carbonated  crude 
iron  was  obtained.  Appreciating  its  real  quality  by  compa- 
rifon  with  crude  iron  manufaftured  for  fale,  it  occupied  that 
rank  generally  known  by  the  names  of  No.  II.  gray  melting 
pig  iron.  Grs. 

Exp.  VIIT.  Swedifli  bar  iron  -  -  923 

Charcoal  Voth  part,  or  46  grs. 
From  the  expofure  of  this  mixture  there  refulted  a 
very  perfeft  metallic  button  whofe  upper  furface  pre- 
fented a  partial  degree  of  radiated  crylhllization.     It 
was  found  to  weigh  _  _  _  g^(^ 

Gained  in  weight  by  the  combination  of  carbon  o,^ 

equal  to  -j'^d  part  the  original  weight  of  the  iron.  The  frac- 
ture of  this  button  was  fmooth,  filvery  white,  occafionally 
lluddcd   with    carbonaceous    fpccks    in   the    form   of  fmall 

*  Communicattd  by  the  Author. 

>  grains. 


Propcrflons  of  Carbon  in  Crude  Iron  and  Steel.  ■    14^ 

grains,  an  exa6l  refemblance  to  mottled  pi o[;  iron.  Tn  this 
experiment  there  remained  not  the  moft  diitant  trace  of  car- 
bonaceous matter.  A  fmall  portion  of  amber-coloured  glafs 
was  formed  round  the  edges  of  the  metal.  Grains. 

Weight  of  the  iron  922,  charcoal  46,  =  -         968 

Metal  refulting  -  -  950 

Total  lofs  of  weiffht      1 8 


Grains. 

Exp.  IX.  Swedifh  bar  iron  -  -  133° 

Charcoal  ^Vth  part,  or  ^^  grs. 
From  this  mixture  a  perfetSl  fufion  and  metallic  but- 
ton was  obtained,  which  weighed  -  -  ^35^ 

Gained  in  weight  by  the  combination  of  carbon  21 
■equal  to  ~.d  part  the  weight  of  the  iron.  In  tins  experiment 
alfo  the  charcoal  had  completely  difappeared.  The  upper 
furface  of  the  button  was  fmooth,  the  imder  furface  confider- 
ably  pitted.  The  concaves  chequered  with  a  rude  cryftal- 
Jization  peculiar  to  call  iron.  The  frafture  of  this  metallic 
mafs  was  bright  filvery  white,  deftitute  of  grain,  and  exhi- 
biting a  verv  perfeft  ftreaky  cryftallization  (lightly  radiated. 
Its  refemblance  was  ftrikingly  funilar  to  that  of  highly  blown 
call  iron  prepared  in  the  finery  for  the  purpofes  of  bar  iron 
making;  an  operation  commonly  in  ufe  tor  the  purpofe  of 
decarbonating  the  iron,  that  it  may,  in  the  fubfequent  pro- 
cefs,  fooner  pafs  into  the  (late  of  malleability.  The  weight  of 
iron  and  charcoal  in  the  experiment  amounted  to  grs.  1383 
Iron  obtained  -  -  ^35^ 


Total  lofs  in  the  fufion        33 

Exp.  X.  Swedifh  iron  -  -  1348 

Charcoal  J^  th,  or  45  grs. 
From  this  proportion  of  mixture  in  half  an  hour  a 
perfcftly  fufed  button  of  metal  was  obtained,  which 
was  found  to  weigh  _  _  _  ^359 

Gained  in  weight  by  the  combination  of  carbon  11 

equal  to  -rlr^A  part  the  original  weight  of  the  iron.  The 
upper  furface  of  this  button  was  fmooth  without  configura- 
tion. Below  the  furface  was  uneven,  and  covered  with  mi- 
nute but  perfeft  cryftallization.  Its  fratSture  was  blueiili  fil- 
"very  white,  compofed  of  flat  dazzling  cryftals,  proceeding  ii5 

iinei 
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lines  from  a  centre  to  the  edges  of  the  button.  Here  it  was 
nioft  obvious,  that  from  the  finallnefs  of  the  proportion  of 
carbon  preltnted  to  the  iron,  the  reluUing  product  was  found 
aflliminii;  the  carhetl  flage  of  granulation  approaching  to  the 
fteelv  (Uiie.  The  brilliant  concietions  ob'crvahle  in  the  fur- 
face  of  the  button  were  too  indiltin6t  and  liat  for  Heel  capable 
of  withltanding  the  hammer.  lirnms. 

The  joint  weight  of  the  iron  and  charcoal  amounted  to  1393 
Iron  obtain  _  -  _  ^359 

Total  lofs  of  weight  in  the  fuiion         34 

Erp.  XI.  Swedifli  iron  -  -  150a 

Charcoal  -^^^\'\,  or  37  grs. 

The  metallic  button  obtained  by  the  fufion  of  this 

mixture  weighed  _  .  -  1^05 

Gained  in  weight  bv  the  union  of  carbon  3 
equal  to  T. '  th  part  the  firit  weight  of  iron.  The  upper  fur- 
face  of  this  button  was  fmooth,  with  a  faint  imprelhon  of  a 
chequered  crvrtallization.  The  under  furface  poirtlfcd  fome 
large  pits,  fimilarly,  though  more  perfciSlly  cryltallized. 

The  frafture  poirelTed  one  Ihade  of  blue  beyond  that  of 
No.  X.  A  regular  granulated  fiu-face  compoled  of  fiat  ob- 
long cryftals  was  oblervable,  ftill  too  intliiUnrt  and  too  much 
on  edtie  for  workable  fteel.  The  weight  of  charcoal  and  iron 
in  this  experiment  amounted  to  grs.  1539 

Metal  obtained  -  -  1505 

Total  lofs  of  weight  in  the  fufion         34 

Exp.  XIT.  Swedifh  iron  -  -  1537 

Charcoal  ^'  th,  or  3^  grs. 
From  the  expoi'ure  of  this  mixturCj  a  metallic  button 
was  obtained,  which  weighed  -  -  '^5S'^ 

Loft  in  fufion,  equal  y^^^^  P^'"**  4 
The  furfaces  of  this  button  were  uniformly  fmooth.  The 
frafture  was  denfe,  and  difplayed  a  grain  peculiar  to  highly 
faturated  bliltered  (k-el.  When  put  under  the  hammer,  with 
a  low  red  heat,  it  ftood  a  few  blows,  but  afterwards  parted. 
Weight  of  mixture  employed  in  the  experiment  grs.  J568 
Steel  obtained    '  -  -  i^SS 

Total  lofs  of  weight        "^^ 

Exp. 
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Exp.  XIII.  Swedifli  iron  -  -  136:5 

Charcoal  -.'cth,  or  15  grs. 
A  very  fine  fufion  was  produced  from  the  expofure  of 
j.his  mixture.  The  metallic  button  was  found  to  weigh     1319 

Loft  in  fufion,  equal  to  — ^th  part,    43 

3  '  To 

This  button  prefented  a  wavy  cryflallized  farface.  The  under 
furface  was  rough,  and  contained  one  large  pit  accurately 
cryflallized.  The  frafture  was  regularly  granulated,  fmall, 
but  difl:in6k,  of  a  light  blucifn  colour.  The  cryitals,  though 
diftinit,  were  not  fo  prominent  as  thofe  of  eafy  drawing  caft 
rteel.  It,  however,  hammered  w-ith  the  ufual  degree  of  cau- 
tion neceffary  to  the  working  of  caft  ftecl.  The  bar  of  fteel 
formed  from  the  button  pofleffed  all  thofe  properties  requifite 
for  fde  making,  and  other  purpofes  requiring  a  quality  highly 
charged  with  carbonaceous  matter.  Grains. 

Weight  of  the  mi.xture  -  -  ^377 

Steel  obtained  -  -  -  ^3^9 


Lofs  of  weight  in  this  experiment         58 

J^.rp.  XIV.  Swediftr  iron  -  -  1372 

Charcoal  T-cc/th,  or  14  grs. 
The  button  obtained  weighed  -  •  "^313 

Loft  in  the  fufion         60 

equal  to  - — j-th  part  the  original  weight  of  the  iron.     The 

furface  of  this  button  was  fmooth,  without  cryftallization. 
The  under  furface  rough,  and  poffefred  of  one  large  pit  in  the 
centre,  faintly  marked  with  the  ufual  cryflalline  appearance. 
The  fracture  prefented  regular  light  blue  grains,  di(iin6l,  and 
more  prominent  than  No.  XIII.  One-half  of  the  button 
was  drawn  into  a  neat  fquare  bar,  and  proved  fteel  ( f  an  ex- 
cellent quality.  One  end  of  the  bar  being  loofe  and  flnalcd, 
welded  tolerably  well,  and  hardened  afterwards  with  a  low 
heat.  In  appreciating  the  quality  of  this  refult,  it  ap- 
peared to  be  that  kind  of  fteel  fui table  for  penknives,  razors, 
&c.,  poflefled  of  neither  the  extremes  of  hardnefs  nor  of 
loftnefs. 

Beyond  the  proportion  of  ^-'cth  part  of  charcoal  to  iron, 
I  continued  the  experiment  till  the  proportion  was  reduced 
to  jricth  part.  It  would  appear  tedious  to  detail  thefe  expe- 
riments, the  moft  interefting  being  already  minutely  de- 
fcribed.     In  the  fame  progreflive  manner,  by  diminifliing 

the 
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the  dofe  of  carbon,  the  nietalHc  refult  approachetl  more  ana 
more  to  the  foftnefs  oF  malleable  iron,  though  by  no  means 
poirefTcd  of  all  its  properties.  In  this  feries  of  experiments, 
iron  prefenied  with  TTrth  part  its  weight  of  charcoal  was 
found  to  form  very  foft  lleel  fit  for  making  fciilars,  &c., 
which,  in  a  good  workman's  hands,  would  have  doubled, 
welded,  and  formed  a  very  ])erfc6t  point,  afterwards  harden- 
ing fo  as  to  difplay  a  beautiful  clofe  break  of  fteel.  By  ufing 
the  following  precaution,  it  was  even  found  capable  of  weld- 
ing perfe6lly  to  iron.  Two  flat  bars  of  a  fimilar  fliape,  one 
of  this  quality  of  fteel,  and  one  of  good  malleable  iron,  were 
put  under  the  hammer  with  a  good  welding  heat.  After  a 
few  light  bLws,  the  iuntllon  was  completely  made.  The 
united  bars  were  allowed  to  cool  without  further  hammering 
till  the  fliade  of  heat  was  bright  red.  Tlie  whole  piece  was 
then  drawn  out  in  a  folid  compact  form,  wh'ofe  frafture, 
when  cold,  prel'ented  a  com{)lete  junction  of  the  iron  and 
lleel,  exhibiting  at  the  fame  time  their  refpeftive  grains. 

When  iron  is  prefented  in  fufion  to  —^ih.  or  ~-rX\\  part  of 
its  weight  of  charcoal,  the  refuliing  produft  occupies  a  kind 
of  middle  ftate  betwixt  malleable  iron  and  lleel.  It  then 
welds  with  facility,  and,  provided  the  precaution  formerly 
mentioned  is  attended  to,  may  be  joined  either  to  iron  or 
fteel,  at  a  very  high  welding  heat.  Thus  combined  with 
carbon,  it  is  ftill  fuiceptible  of  hardening  a  little,  but  without 
any  great  alteration  in  the  fracture.  It  poflefles  an  uncom- 
mon decree  of  ftrength  and  tenacity,  capable  of  an  exquifite 
dere  e  of  polifli,  arifing  from  its  complete  folidity  and  the 
purity  of  fra6lure  conveyed  to  it  by  fufion. 

When  the  dofe  of  carbon  is  further  diminiflied,  and  in  the 
ratio  of  this  diminution,  the  fame  fteel  or  iron  becomes  more 
and  more  red  fliort,  and  lefs  capable  of  cohefion  under  a 
welding  heat,  fo  that,  when  the  proportion  is  reduced  to 
^l;=th  part  the  weight  of  the  iron,  the  quality  refulting  is 
nearly  analogous  to  the  fufion  of  iron  per  Jc,  or  that  obtained 
by  the  fufion  of  iron  and  earths. 

It  will  appear  evident  from  the  refult  of  thefe  and  former 
experiments,  that  crude  iron  and  lleel  only  differ  from  each 
other  in  the  proportions  of  the  carbon  they  contain.  In  the 
details  now  before  us,  charcoal  alone  is  ufed  in  addition  to 
the  malleable  iron  as  pure  as  is  ever  made,  to  effeft  every 
principal  ftage  or  modification  of  the  metal.  Hence  we  con- 
clude, that 

Iron  feml-fteelified  is  made  with,  charcoal,      -l-^th  part. 

Soft  caft  fteel,  capable  of  welding,  with,     -     -To^h 

Caft  fteel,  for  conniion  purpofes,  vvithj      -     Toc'^'^i 

Caft 


•  ■  which  conjl'itute  Crude  Iron  and  Steel,  I47 

Cafl:  fteel   requiring  more  hardnefs,  withj  of 

charcoal,  •      -  -  -  -g-'^th  part. 

Steel  capable  of  ftanding  a  few  blows,  but  quite 

unfit  for  drawing,  -  -  jo^^ 

Firft  approach  to  a  fteely  granulated  fra6lure,  is 

from  -  -  -  ^'^th  to  ^'^th 

White  caft  iron  -  -  Tyth 

Mottled  caft  iron  -  -  -i'^th 

Carbonated  caft  iron  -  -  tt'^"^ 

And  fupercarbonated  crude  iron  -  -I'z^-b,  or 

when  any  greater  quantity  is  ufed. 

Although  This  is  the  quantity  of  charcoal  neceiTary  to  form 
thefe  various  qualities  of  metal  by  this  mode  of  fynthefis, 
yet  we  are  by  no  means  authorized  to  conclude  that  this  is 
the  proportion  of  real  carbonaceous  matter  taken  up  by  the 
iron,  feeing  that  in  experiments  No.  T.  to  No.  VI.  inclufive, 
the  weight  gained  by  the  iron  was  upon   the  average  equal 


only  to  — ^th  part;    whereas    the  charcoal   which   difap- 


21 


peared  in  the  different  fufions  amounted  to  61.1  per  cent,  of 
the  original  quantity  introduced  along  with  the  iron. 
-     In  the  fucceeding  experiments  the  following  differences 
are  remarkable : 


No.  VII.  Charcoal 

No.  viri. 

No.  IX. 

ufed 

-     Iron  gained  -^-j-xh  part. 

No.  X. 

No.  XT. 
No.  XII. 

- 

:r\th 

1 

I22| 

T^.th 

-     Iron  Joft         T^^tb 

No.  XI  [I. 

- 

^\tJi 

-       -       36.^"^ 

No.- XIV. 

- 

T|,th 

2  2-,V 

From  this  we  fee  that  when  a  proportion  of  charcoal  equal  to 
.  J-^th  part,  and  above,  the  weight  of  the  iron  is  ufed,  the  latter 
always  gains  in  weight;  but  when  a  more  fparing  proportion 
is  introduced,  room  is  left  for  the  exertion  of  another  affinity 
upon  the  metal,  and  it  confequentiy  and  invariably  Icfes  in 
weight  proportioned  to  the  diminution  of  the  carbon.  I  have 
here  further  to  remark  upon  the  foregoing  experiment,  and 
upon  the  nature  of  experiments  by  fynthefis  performed  in 
this  way  in  general,  that  the  refults  as  to  quality  wil}  differ 
materially  when  different  portions  of  matter  are  ufed.  So 
that  an  operator  repeating  the  above  experiments  cither  in 
Vol,  XIII,  No,  50,  L  cr-ucibles 
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crucibles  fmaller  or  larger,  or  with  a  greater  or  lefs  'weight  of 
mixture,  would  not  obtain  the  fame  refults. 

The  formation  of  call  fteel  in  the  large  way,  founded  upon 
the  refults  of  the  foregoing  experiments,  affords  an  incontefta- 
ble  proof  of  this.  In  fulions  of  18,  22,  and  25  lbs.  of  iron 
each,  we  are  obliged  to  increafe  the  dofe  of  carbon  coniidera- 
bly  beyond  that  requifite  in  fmall  experiments.  To  tornri 
ileel  equal  to  that  obtained  in  experiment  Xill.  wherein  --gth 
of  charcoal  was  ufed,  -.'slh  part  is  requifite  to  be  introduced. 
For  fteel  fimilar  to  that  in  experiment  XIV.  -g'-^th  arid  ^-^th 
part  are  ufed.  For  fofter  fteel  15^ th,  whereas  in  the  fmall 
experiment  TTo^b  part  was  fufticient.  If  in  the  manufac- 
turing a  fmall  extra  quamity  of  carbon  is  requifite,  this  is 
faved  by  the  comparatively  fmall  lofs  fuftained  in  the  tranf- 
mutation  of  the  iron  into  fteel, 

Many  mftances  have  occurred  in  the  firft  fufion  from  a 
caft  fteel  pot  in  the  large  way,  where  25  lbs.  of  iron,  and  its 
requifite  proportion  of  carbon,  not  exceeding  y-Bth,  have  at- 
■forded  an  ingot  of  caft  fteel  weighing  24  lbs.  12,  13,  14,  and 
'15  ounces,  being  a  lofs  equal  to  no  more  than  -rrr^^i  a'^ctb, 
-{TTjth,  4:^,th  part  the  weight  of  the  iron,  whereas  in  expe- 
riments No.  XIII.  and  XIV.  the  lofs  of  metal  amounted  to 

-_^ — ;^  th,  and  — g-th  part  the  weight  of  the  iron, 

I  (hall  conclude  this  paper  with  a  few  remarks  upon  the 
ftate  in  which  carbon  exifts  in  fteel  and  in  crude  iron. 

When  tUvalleable  iron  is  fufcd  with  Tjc^b  or  T^^th  part  of 
its  weight  of  carbon,  the  refulting  produ6l  is  confiderably 
fteclified.  The  fracture  is  lighter  in  the  colour  than  it  for- 
merly was  in  the  ftate  of  iron.  When  fufed  with  an  80th 
to  Tc  c^^j  ft^^'  "^  ^^^  ordinary  quality  is  produced,  the  frac- 
ture of  the  metal  ftill  becoming  whiter.  When  the  dofe  of 
carbon  is  increafed  beyond  this,  the  fteel  becomes  fo  hard 
and  dcnfe  as  to  be  unfit  for  hanmiering.  The  fradlure  now 
will  be  found  approaching  to  the  colour  of  filver,  and  lofing 
its  granulated  appearance,  aftuniing,  however,  a  cryftallized- 
form.  in  this  ftate  the  metal  will  be  found  to  refift  the 
hammer  and  file,  and  to  be  unfit  for  any  purpofe.  Increafe, 
'however,  the  quantity  of  carbon  to  -j^',th  or -j'jth,  the  refult- 
Iiig  produ(St  is  no  longer  deftilute  of  grain,  nor  pofleflTed  of 
the  fame  dcjrree  of  hardnefs.  The  fracture  will  be  found 
gray,  and  the  furface  eafily  reduced  by  the  pile.  A  further 
"  increafe  of  the  carbon  is  accompanied  bv  an  increafe  of  thefe 
properties.  At  i-8th  or  i-6th,  the  filings  of  the  metal, 
when  thrown  into  water,  leave  a  carbf)naceous  pellicle  co- 
•  vSHng  the  whole  furface,and  of  a  confidcrable  thicknefs. 

-' —  Thus 
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Thus  we  find  that  carbon  hardens  iron  till  it  arrives  at  the 
highell  pitch  of  denfity,  which  is  indicated  by  the  metal 
lofing  grain,  and  affuming  a  cryftallized  filvery  fracture.  At 
this  point  or  maximum  we  may  conceive  that  the  refpe£live 
proportions  of  mixtures  are  fo  nearly  balanced  that  the  affi- 
nity exerted  by  the  iron  is  juft  fufficient  to  deoxidate  the 
charcoal,  arid  that  hitherto  nothing  but  pure  carbon  fimilar 
to  the  diamond  has  combined  with  the  iron.  If,  however, 
the  equilibrium  is  deflroyed  by  a  larger  portion  of  charcoal, 
then  we  find  the  affinity  too  weak  to  deoxidate  the  whole, 
and  part  of  it  unites  in  the  ftate  of  an  oxide  of  carbon  3  at 
firit  conftituting  a  mottled  fraClure,  and  afterwards,  as  the 
dofe  is  increafcd,  all  thofe  deepening  blueifh  gray  fhades  pe- 
culiar to  foft  cad  iron.  Hence  carbon  or  its  oxide  again 
fottens  iron.  It  never,  however,  reftores  tne  properties  of 
forging  or  of  hammering.  One  invariable  law,  however,  is 
maintained,  that  the  fufibility  of  iron  under  every  circum- 
ilance  and  modification  is  in  the  ratio  of  the  quantity  of  car- 
bon united. 


XXV.  Kefearcbes  relative  to  the  Moon's  Influence  on  the 
Atmofphere  and  on  the  V^ariations  of  the  Barometer.  By 
C  CoTTE,  Member  of  different  Learned  Societies  *. 
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URING  forty  years  ftudy  of  meteorology  I  have  con- 
Hantly  viewed,  with  a  peculiar  degree  of  intereft,  the  influ- 
ence of  the  moon  upon  our  atmofphere. 

The  opinion  of  this  influence  is  founded  upon  a  prejudice 
fo  antient,  that  I  thought  it  worth  while  to  endeavour,  by 
means  of  refearches  and  combinations  of  fa£ls,  efliabliflied 
on  the  bafis  of  obfervations  contained  in  our  regifters,  to  dif- 
CQver,  not  a  complete  fyftem,  but  the  proper  data  to  conduft 
us,  by  degrees,  to  the  folution  of  the  problem. 

The  refults  of  my  endeavours  in  this  way  may  be  perufed^ 
ifl:,  in  my  Treatile  on  Meteorology,  pnbliflied  in  1774, 
p.  186,  302,  317,  note;  280,  606:  2dly,  in  my  Memoirs 
on  Meteorology,  publilht-d  in  1788,  vol.  i.  p.  100,  &c. 
vol.  ii.  p.  8c  :  3dly,  in  the  Journal  de  Plyjiqne  1782,  part  ii. 
p.  249;  1786,  part  i.  p.  276;  1792,  part  ii.  p.  272;  1793, 
part  i.  p.  279;  1800,  part  i.  p.  358,  pan  ii.  p.  337;  1801, 
part  i.  p.  338,  part  ii.  p.  221,  409. 

The  new  refearchqs  which  I  now  offer  to  the  public  have 
*  From  Journal  de  Phyfiqw'.  kc.  toro-  liv.  Prairial,  an.  lo. 
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been  occafioned  by  reading  in  ihe  Bihl'ioiheque  Briianniqiu 
{Sciencts  et  'Arts,  torn.  xix.  p.  237,  Mars  1802),  an  extradl 
of  a  memoir  of  Mr.  Luke  Howard  on  a  periodical  variation 
^of  the  barometer,  appnrently  due  to  the  influence  of  the  fun 
and  moon  on  the  atmofphere,  extracted  from  the  Philofo- 
phical  Magazine. 

The  author  eftabllflies  his  conclufions  upon  a  year's  ob- 
fervations  made  in. 1798  at  Plailtow  in  Effex,  about  five  tnil&s 
ea.ft  of  London,  and  on  ten  years  of  iimilar  obfervations  made 
at  London,  and  recorded  in  the  Tranfaclions  of  the  Royal 
Society  from  1787  to  1796. 

■  Tn  order  to  be  more  rcadilv  underftood  by  fpeaking*  to  the 
eye,  Mr.  Howard  has  given  a  plate  divided  into  lunar  weeks 
according  to  the  four  principal  phafes  of  the  moon,  on  which 
are  engraved  two  curves  which  reprefent  the  courfe  of  the 
mercury  in  the  barometer.  One  of  thefc,  which  is  dotted, 
reprefents  the  courfe  of  the  barometer  as  obferved  at  Plaiftow 
in  1798  J  the  other  is  a  line  indicating  the  variations  of  the 
barometer  at  London,  correfponding  to  each  of  the  principal 
plans  on  a  mean  often  years  *. 

M.  Begaelin  at  Berlin,  and  M.  Maret  at  Dijon,  have  long 
fince  adopted  charts  of  this,  kind  to  reprefent  the  courfe  of 
the  barometer  snd  thermometer.  M.  M.  A.  Pictet  mentions 
having  drawn  out  one  in  ]  774,  in  order  to  compare  the.cen- 
tsaipoiary  movements  of  the  barometer  at  Geneva  and  Bor- 
deaux.    •  ■ 

I  hkcwlfe  prepared  a  large  one  to  obtain  a  parallel  view  of 
the  courfe  of  the  barometer  in  two  correfponding  years  of  the 
lunar- peripd  of  jiineteen  years,  from  1768  to  1797.  It  were 
to  be  wifbed  that  the  ufe  of  fuch  charts  could  be  univerfally 
introduced,  and  that  they  might,  be  always  to  be  had  ready 
engraved,  fo  that  there  fliould  be  nothing  to  do  but  to  trace 
the  curve  upon  them,  as  is  now  the  cafe  at  London. 

Mr.  Howard  remarks,  and  the  infpeflion  of  his  plate  de- 
monftrates  i,t,,.that  at  the  approach  of  the  riew  and  full  moon 
the  barometrical  line  experiences  a  depreflion,  and,  on  the 
^contrary,  i't  is  elevated  on  that  of  the  quarters.  The  greateit 
"ilepreffion  of  th^  year  1798  correfponds  to  about  twelve 
llour,^  after' the  new  moon  on  the  8th  of  the  eleventh  (lunar) 
juonth,  and  the  greateft  and  truly  extraordinary  elevation 

';;_"  Tli£  t'jXiZ  pivrt/^f  this  ftritement  is.Qorrelit,  c?:cept  the  mention  f)f  two 

.curves  and  M  crVor  of  t^ie'  prefs  In  rhi  origijoal  (91  for  g^R).     The  ktttr 

part  .contains  a  miftaj^e,  which  the  author  muft  have  committed  by  writing 

■Tfom  iTiemary.'     T'Hd   Ifnc  hire  mentioned  Terves   merely  to  conneft  the 

■  fcveral  points  r^t  whjch  the.  barometer  ftood  at.thje  time  of  each  phafis,  and 

^us-to  Hiow  the  change  of  level  nrvorejliftiniftlv. — Edjt» 

occurred 
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occurred  the  7th  of  the  fecond  (lunar)  month  at  the  time  of 
the  lafl  quarter  *. 

'  The  greatclt  depreffion  of  the  mercury  that  had  heen  ob- 
ferved  at  Paris  for  forty  years  happened  January  20,  1791, 
on  the  day  following  the  full  moon. 

This  coincidence  appears  to  be  moft  regular  In  fair  and 
moderate  weather;  and,  in  general,  \vi)en  the  barometer  fell 
during  the  interval  between  the  new  or  full  moon  and  the 
quarter,  an  evident  perturbation  in  the  atniofpliere  accom- 
panied. I  have  remarked  the  fame  anomalies  in  the  diurnal 
variations  of  the  barometer;  they  are  regular  in  fettled  wea- 
ther, and  are  difturbed  in  changeable. 

Mr.  Howard  draws  this  general  concludon,  that  the  gra- 
vity of  the-atmofphere  as  indicated  by  the  barometer  may  be 
fubje6l  to  certain  periodical  changes,  eil'eCLed  by  a  caufe  more 
fieady  and  regular  than  either  change  of  temperature,  cur- 
rents, or  folution  and  precipitation  of  water,  to  which  the 
whole  variation  has  been  heretofore  attributed. 

On  comparing  ihe  mean  height  of  the  barometer  at  each 
phafe  of  the  moon  with  the  ireneral  mean  of  the  year,  he 
found  that  the  mean  at  the  new  and  fuil  moon  was  conftantly 
lower,  and  that  at  the  quarters  higher  than  the  general  mean. 
The  fame  refnlt  attended  the  faaic  examination  of  the  ten 
years  obfervations  made  at  London.  '  The  barometer,  ac- 
cording to  the  latter,  is  deprefled  at  leaftf  four-tenths  of  ani 
inch  (EngliOi)  while  the  moon  paflTcs  from  the  two  quarters 
to  the  conjuniition  and  oppofition,  and  rifes  in  the  fame  pro- 
portion in  her  return  to  the  quarters;  an  ePfe6l  which  the 
author  attributes  to  the  attraftion  of  the  fun  and  moon  for 
the  matter  of  the  atmofphere,  which  ought  to  have  its  tides 
as  well  as  the  ocean,  but  lefs  confidcrable  in  proportion  to 

*  It  appears  tliat  tlie  author  has  here  mifta'uen  the  numciicj]  diftinc- 
t'lon  of  the.lIlonth^,  as  if  it  were  apphed  to  the  lunar  and  not  to  the  c.ilen- 
dar  mont  IS,  as  the  chart  fliows  it  is.  As  the  elevation  here  mentioned  is, 
perliaps,  almoll  v.ithout  a  parallel  in  the  records  of  fcienre,  it  may  not  be 
uniinerefting  to  add  a  few  particulars  refpeiling  it,  of  which  we  were  in- 
formed by  JMr.  Howard.  The  latter  part  of  the  preceding  month  had 
been  ftsrmy,  and  fblar  halos  had  appeared  on  two  fucce(n\e  days,  followed 
by  rain,  fnow,  and  hail,  amidft  which  the  barometer  began  niing  rapidly 
on  the  day  before  the  full  mncn.  This  elevation  went  on  for  forty-eight 
hours,  with  the  wind  moilly.fouth-weft,  and  blowing  very  h;ird.  It  af- 
terwards apparently  went  rotind  by  north  to  e.nft,  with  frofly  nights.  The 
h'gheil  te\nperature  qbCerved  on  the  day  of  the  maximurp  was  39°,  with 
a  Itili  atmofphere  and  a  fog.  The  dcprelfion  which  followed  began  with 
the  wind  at  fouth-eaft,  and  thence  it  veered  to  the  welhvard,  mod  proba- 
bly by  fouth,  as  the  froft  went  oiFwith  ram. — En  ft. 

f  111  the  original  it  is  one-tenth,  which  appears  by  reference  to  th? 
author's  flatement  to  be  conc6t. — Edit. 
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its  lefTer  denfity.  This  had  been  already  proved  by  M.  I'abbe 
Chiminelle,  [Noiiv.  M-:m.  de  I' Acad,  de  Berlin  lyyH,  p.  45, 
ite  I' Hi/ioire ;  Journal  de  Phyjlque  1783,  2nde  partie,  p.  88; 
JSl-m.  fur  1. 1  M  tror.  torn.  i.  p.  617.)  The  barometograph 
of  M.  ('hangcux  indicated  Jai/y  tides,  and  thev  have  alfo 
been  obftrved  at  Calcutta  in  Bengal.  {Vide  Philofophical 
Magazine,  vol.  vii   p.  363.) 

The  new  form  in  u'hich  1  have  arranged  my  regifters  in 
order  to  facilitate  my  examination  of  C.  Lamarck's  Theory  of 
Lunar  Conflitutions,  (Journal  de  Phjjique  1801,  2d  part, 
p.  222.)  has  likewife  ferved  very  conveniently  to  verify  the 
refults  announced  by  Mr  Howard,  f  have  noted,  during 
the  fpace  of  34  years  and  5  months,  (from  the  lit  of  Janu- 
ary 1768  to  the  22d  of  May  1802,)  the  afcending  and  de- 
fcending  dire6lion  of  the  barometer  in  each  of  the  (izygies 
and  quarters  of  the  moon  which  have  occurred  through  that 
period  of  time.  I  here  ftate  the  total  fum  of  the  elevations 
and  depreflions  of  the  mercury  at  each  of  the  phafes  : 

For  3a|- Years.       New  Moon.   iflC^uar.    FullMion.     2d  Quar. 
Sum  of  elevations       218  296  199  290  times, 

' of  depreflions     281  229  279  106 

Differences  -6^  6'j  80  84 

Thefe  refults  of  near  35  years  obfervations  confirm,  as  will 
be  feen,  the  conclufions  drawn  bv  Mr.  Howard,  both  front 
his  obfervations  for  one  year  at  Plaiftow,  and  thofe  made  for 
ten  years  in  the  Royal  Society's  apartments. 

It  is  to  be  remarked,  ift,  That  the  four  numbers  which 
exprcfs  the  differences  between  the  elevations  and  depreflions 
are  nearly  in  an  exaft  proportion,  fince  67, :  67  ; :  80 :  85^-3-. 

2dly,  That  the  two  latter  phafes,  viz.  the  full  moon  and 
lall  quarter,  have  more  effeft  than  the  two  firft. 

3dly,  I  have  examined  what  phafes  of  the  moon  have  cor- 
refponded  to  the  greateft  and  leaft  height  of  the  mercury  for 
each  month  during  ten  years,  and  have  obtained  the  follow- 
ing refults: 

For  ten  Years.       New  Moon,    i ft  Quar.     Full  Moon.  2d  Quar. 

Greateft  elevation 

occurred  at  2,6  40  26  28  times, 

Greateft  depreflion 

occurred  at  30  34  29  27 

Differences  4631 

The  fcience  may  be  therefore  faid  to  have  advanced  one 
ilep  further  towards  perfe6lion  on  this  occafion ;  and  it  is 
to  be  hoped  that,  by  redoubling  our  diligence  in  multiplying 

obfervations. 
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«^fervations,  and  combining  them  in  various  ways  to  obtain 
their  refults,  its  progrefs  may  be  ftill  accelerated.  The  ufcful 
purpofes  which  maybe  thereby anfwered  in  philofopby,  agri- 
culture, and  medicine,  mav  be  properly  urged  to  obfervers 
as  the  means  of  fupporting  their  ardour,  and  indemnifying 
them  for  thofe  farcafms  and  reflections  which  even  fome 
learned  men  have  been  plealed  to  be(tow  upon  obfervalions 
of  this  fort,  together  with  their  authors.  (See  my  Confi- 
derations  on  Meteoroloirv,  Journal  de  Phyfique  i8or,  t.Jii. 
p.  3«8.) 


XXVI.    Defcriptlon  of  a  new   Gas-'holdcr.      By  W.  H. 
Pkpys  jun.* 


T, 


H  E  combuftion  and  deflagration  of  Inflammable  fub- 
ftances,  metals,  and  various  compounds  in  oxygen  gas,  form 
fome  of  the  moft  beautiful  and  interelting  experiments  in 
modern  chemiltry.  The  intenfe  fplendour  of  the  liberated 
ligh't  and  the  variety  of  its  colours  aftonifli  the  fpeclator,  and 
become  a  pleafing  addition  to  our  rational  amufements,  while 
the  experiments  ferve  at  the  fame  time  to  elucidate  Ibme  of 
the  great  laws  of  nature. 

Many  people,  however,  have  complained  that,  notwith- 
flanding  the  fimplicity  to  which  the  apparatus  for  fuch  ex- 
periments has  been  reduced,  fomething  was  flill  defirable  to 
enable  thofe  who  have  not  had  many  opportunities  of  ac- 
quiring habits  of  experimenting  to  enjoy  this  interefting  fci- 
ence  without  the  inconvenience  of  beinor  obliged  to  ufe  $i 
pneumatic  ciflern  for  the  purpofe  of  transferring  the  gas. 
To  accommodate  fome  friends  of  this  dcfcription,  I  contrived 
a  gas-holder,  which  not  only  obviates  the  above  inconveni- 
ence, but  i5  capable  of  being  employed  to  tranfport  the  gas 
from  place  to  place,  and  to  preferve  it  from  being  contami- 
nated, and  of  being  ufed  for  experiments  with  the  blowpipe. 

This  apparatus  is  in  fome  refpe<Sls  fimilar  to  that  recom- 
mended by  Mr.  Watt.  A  fmall  circular  ciflern  is  added  at 
top,  which  is  connected  with  the  gas-holder  by  means  of 
two  pipes  furnifhed  wifh  cocks.  It  nas  alfo  a  brafs  cock  on 
the  fide,  and  a  glafs  gage  or  regifler  tube  fliowins  the  quan- 
tity of  included  gas  Lv  the  level  of  the  water.  The  follow- 
ing is  a  dcfcription  of  tlie  difierent  parts  : 

The  gas-holder  G  (Plate  IV.)  may  contain  from  two  to 
ten  gallons. 

H,  the  regifler  tube;  the  ends  of  which  are  cemented  into 

'*  CommunicaUfl  by  ihe  Author. 
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two  tin  fockets  by  corks  at  the  top  and  the  bottom  of  the 
gas-holder,  into  which  it  opens  at  both  ends  :  of  courfe  the 
level  of  the  water  in  the  apparatus  will  always  be  feen  in  the 
tube,  and  confequently  that  of  the  gas. 

C,  the  circular  ciilern,  with  its  two  cocks  and  pipes, 
marked  i  and  2. 

Ck,  a.  brafs  cock  on  the  fide,  with  a  fcrew^  to  which  blad- 
ders or  a  blowpipe  iliay  be  attached. 

O,  an  opening  into  the  gas-holder,  in  which  a  pipe  is  fo!- 
dered  at  Inch  an. angle,  that  when  all  the  uppernioft  cocks 
are  fliut  no  water  can  poiTibly  efcape.  But  when  a  condu6l- 
ing-pipe,  from  a  retort  or  other  apparatus  generating  gas,  is 
introduced  into  this  opening,  then,  as  the  gas  paffcs  up  into 
the  gas-holder,  an  eqnal  quantity  of  water  will  be  difcharged 
at  O  into  any  velTel  fit  to  receive  it. 

Sp,  a  fpout  on  the  fide  of  the  ciftern  to  enable  the  ope- 
rator to  add  water  even  when  the  receiver  fills  its  whole  area. 

H  H,  handles  to  lift  the  gas-holder  by. 

Pi  c,  a  glafs  deflagrating  receiver  fi:anding  in  the  ciftern. 

A,  its  adopting  cork  and  cock. 

S,  a  watch  fpring  in  a  (lit  wire  prepared  for  combumon. 
The  wire  pafies  through  a  cork. 

D,  a  deflagrating  difli  of  iron  for  fulphur,  phofphorus, 
bark  of  charcoal,  fugar,  camphor,  &c. 

B,  a  blowpipe,  with  a  gum  elaftic  tube  E,  capable  of  join- 
ins;  the  cock  C k.  

To  make  nfc  of  this  apparatus,  firfl  fill  the  gas-holder  with 
water,  by  clofing  the  opening  O  with  a  cork,  and  alfo  the 
cock  C k,  and  keeping  the  circular  ciftern  full  of  water,  v.-hil'e 
the  cocks  >  and  3  are  both  open.  The  air  is  driven  out  of 
the  gas-holder  through  the  cock  i,  by  the  water  defcending 
into  it  by  the  cock  2.  When  full,  the  water  in  the  regifter 
will  be  on  a  level  with  the  top  of  the  gas-holder.  Then 
ftiut  the  cocks  1  and  2.  You  may  now  remove  the  cork  from 
the  opening  O,  which  is  then  -prepared  to  receive  the  ccn- 
dufting-pipe  from  any  apparatus  from  which  the  gas  is  ge- 
nerating. As  the  gas  is  delivered  the  water  efcapcs,  and 
fliouki  be  caught  in  any  convenient  vefTel.  The  regifter  will 
then  fliov/  the  quantity  received  :  when  full,  clofe  the  open- 
ing O  with  a  cork  wrapped  in  leather,  which  prevents  the 
communication  with  the  atmofphere.  It  may  now  be  eafily 
removed  oT  conveyed  where  it  is  wanted. 

When  it  is  required  to  fill  a  glafs  receiver,  as  Re,  with 
the  gas,  hanng  previoufiy  filled  the  circular  ciftern  with 
water,  place  it  in  the  ciftern,  put  in  the  adopting  cork  A, 
and,  with  the  mouth  appliqd  to  the  cock,  exhauil  the  re- 
ceiver^  in  v\-hich  the  water  will  rife  till  full.     Then  clofe  the 

cock 
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cock  A,  and  open  the  two  cocks  i  and  2,  .and  the  gas  will 
afcend  into  the  receiver,  while  the  water  will  take  its  place  ia 
the  gas-holder.  The  fubftances  to  be  experimented  upoa 
Ihould  be  mounted  with  wires  paffii-sg  through  corks  covered 
with  wetted  leather,  like  the  watch-fpring  S,  or  the  defla- 
grating pan  D,  in  which  the  fubftances  intended  to  be  ex- 
pofed  to  the  a6lion  of  the  gas  muft  be  ignited. 

It  is  not  here  neceffary  to  enter  into  a  particular  account 
of  each  procefs,  as  they  are  in  general  well  known  even  to 
the  young  experimentalift.  It  may  be  necefTary,  however, 
to  add  as  a  caution — that,  after  the  deflagration,  the  gas-holder 
and  receiver  fhould  be  removed  into  an  open  place  or  under 
the  chimney,  that  the  acid  gas,  or  any  other  injurious  air, 
may  be  fufhciently  changed  before  the  receiver  is  again  ex- 
haufted  by  the  mouth. 

When  the  blowpipe  is  ufed  it  lliould  with  its  elaflic  pipe 
be  fcrewed  on  to  the  cock  Ck;  the  ciftern  fhould  be  kept 
full  by  reverfing  a  large  receiver  of  water  over  it,  or  any  other 
limple  method,  and  the  cock  2,  only  opened  for  the  admiffion 
of  water. 

Bladders  mounted  with  cocks  may  be  filled  with  gas  by 
iirfl  emptying  them  of  atmofpheric  air,  then  fcrewlng  them 
to  the  cock  Ck,  filling  the  ciftern  with  water,  and  opening 
the  cock  2.  In  all  thefe  inllances  the  quantity  ufed  may  be 
afcertairied  from  the  regiller,  which  has  a  fcale  of  pints  or 
cubic  inches  attached  to  it. 

The  numerous  experiments  in  which  the  gafes,  particularly 
oxygen,  are  ufed,  will,  I  conceive,  be  a  fufficicnt  apology  for 
troubling  the  readers  of  your  valuable  and  interelting  Maga- 
zine with  this  trifle,  which  I  have  really  found  ufeful  in  the 
laboratory. 


XXVII.  Experwients  on  Charcoal.     Bj^  Clement  and 
Desormes. 

[Coticiudcd  from  p.  73.] 

SECOND   METHOD. 
jl^ion  of  the  Sniphiir. 

Jo.  AD  we  begun  our  labour  as  we  have  related,  we  fliould 
probably  have  been  fatisfied  with  the  proofs  before  eftablifhed, 
that  there  exifts  no  hydrogen  in  chsrcoal ;  and  we  (hoald 
not  have  had  recourfe  to  the  a6lion  of  fulphar.  But  an  ex- 
periment having  made  known  to  us  a  particular  combination 
of  charcoal  and  fulphur,  we  rcfolved  to  continue  our  labours. 

We 
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We  (liall  here  obferve,  that  as  this  conibmatinn  appeared 
fft  us  to  be  the  liquid  hydrogenated  fulphvir  of  Scheele,  men- 
fioned  in  the  memoir  of  C.  Berthollet  on  fulphurated  hvdro- 
gen,  we  were  {Ironglv  inclined  to  acknowledge  the  prefence 
of  hydrogen  in  charcoal ;  and  we  did  not  chanoe  our  opinion 
fill  after  an  examination  on  a  large  fcale,  and  the  moft  de- 
cilive  experimetits. 

Sulphur  and  charcoal  combine  at  a  high  temperature,  and 
probably  in  different  proportions.  One  of  thefe  combina- 
tions is  liquid  at  the  ufual  temperature  and  prefllire  of  the 
atmofphere.  It  is  this  combination  in  particular  which  we 
fhall  examine. 

It  is  tranfparent  and  colourlcfs  when  pure,  but  in  general 
of  a  greenifti  yellow  colour;  has  a  dilagreeable  odour  fome- 
what  pungent,  but  not  inlipid  like  that  of  fulphurated  hy- 
drogen :  it  produces  on  the  Ikin  a  confiderable  degree  of  cold, 
and  evaporates  as  fpeedilv  as  ether,  without  any  refiduum  if 
colourlefs,  and  leaving  fulphur  behind  it  if  yellow.  Its  fa- 
vour is  at  firft  cool,  but  afterwards  exceedingly  pungent  like 
that  of  ether. 

It  is  heavier  than  water,  and  keeps  at  the  bottom  of  that 
fluid  without  mixing  with  it,  in  the  fame  manner  ^is  a  heavy 
oil. 

As  this  combination  refults  from  the  union  of  fulphur  and 
charcoal,  it  may  with  propriety  be  called  carburated  fulphur. 

Preparation  of  carburated  Sulphur, 

This  fubftance  is  obtained  by  making  fulphur  pafs  through 
a-n  ignited  porcelain  tube  in  which  charcoal  in  fragments  and 
in  powder  has  been  previoully  healed.  It  mull  be  heaped 
up  a  little  in  order  that  the  fulphur  in  vapours  may  be  obliged 
to  come  into  full  contaft  with  it. 

To  operate  exaclly,  we  adjulled  to  one  extremity  of  the 
porcelain  tube  \?hich  contained  the  charcoal  a  long  glafs 
tube,  pretty  large,  containing  a  file  of  fmall  flicks  of  fulphur 
which  could  be  lucceflively  puflied  into  the  porcelain  tube  by 
an  iron  fpike  pafling  through  a  cork  with  which  the  tube  was 
clofed.  At  the  other  extremity  was  an  adaptor  of  glafs  ter- 
minated by  2  bent  lube  immerfed  \n  a  glafs  flafk  which  com- 
municated with  the  pneumatic  tub. 

With  a  little  care,  an  apparatus  of  this  kind  may  be  eafily 
ccntirufted  fo  as  to  lofe  nothing. 

Before  the  fulphur  is  introduced,  all  the  gas  the  charcoal 
is  capable  of  giving  by  heat  muft  be  luffered  to  efcape:  the 
fulphur  muft  be  introduced  flowiy.  When  it  acts  on  the 
charcoal,  a  yellowifh  liquid,  having  the  appearance  of  an. oil, 
is  fcen  to  eondcufe  itielf  in  the  ad;iptor.     By  continuing  the 

heat 
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heat  it  evaporates,  atid  is  condenfed  in  the  water  of  the  flalk; 
it  traverfes  it  in  globules  which  in  appearance  do  not  diffolve, 
and  which  are  colletled  at  the  bottom 

The  complete  fuccefs  of  this  experiment  is  very  uncertain. 
The  reoiilar  manner  in  which  fulphur  acls  when  heated  in  clofc 
vefTels,  is  one  of  the  principal  obftacles.  It  is  well  known  that 
if  fuddenly  expofed  to  a  great  heat  infiead  of  being  volatilized, 
it  becomes  fixed  in  fome  meafure,  and  forms  a  kind  of  paftft. 
It  often  happens  that  fulphur  expofed  to  a  flrong  heat  in  a 
porcelain  tube  is  not  volatilized,  and  that  no  carburated  ful- 
phur is  formed.  In  that  cafe  more  fulphur  is  introduced,  to 
bring  the  other  to  fuch  a  low  temperature  that  the  whole 
mav  be  volatilized ;  but  it  then  pafles  too  rapidly  over  the 
charcoal  to  be  united  with  it,  and  the  fublimated  fujphur, 
by  condenfing  in  the  adaptor,  often  makes  it  burft.  It  is 
much  better  to  urge  the  fulphur  very  (lovt'ly,  and,  in  parti- 
cular, to  incline  the  tube  towards  the  adaptor  to  make  the 
fulphur  ruti  upon  the  charcoal. 

During  the  production  of  the  carburated  fulphur,  no  gas 
is  difengaged.  The  air  in  the  velfels  onlv  receives  an  ex- 
panfion  by  its  mixture  with  the  carburated  (ulphur,  which  is 
exceedingly  volatile,  and  a  little  which  has  become  inflam- 
mable efcapes. 

Notv/ithitanding  the  difficulty  of  fuccecding  in  this  expe- 
'  riment,  we  made  one  in  which  ten  grammes  of  charcoal  en- 
tirely vaniflied.  It  appeared  to  us  that  it  formed  ncarlv  one- 
ihircl  of  the  combination.  When  any  bits  of  charcoal  re- 
main they  are  vifibly  corroded  and  of  a  paler  black  colout 
ihan  before,  being  fubjefted  to  the  aftion  of  the  fulphur. 

When  more  fulphur  than  is  neceflary  for  the  produftioii 
of  liquid  carburated  fulphur  paflTes  on  the  ipnited  charcoal, 
the  refult  is  a  folid,  which  cPvftaUizes  in  the  adaptor.  Thefc 
cryfcals  feem  to  refemble  thofe  of  fulphur,  but  they  contain 
charcoal,  for  they  evidently  leave  fome  of  it  after  their  com- 
buftion  in  the  open  air.  This  folid  carburated  fulphur  may 
contahi  a  little  of  the  liquid,  and  in  that  cafe  it  forms  a  pafte, 
which  in  the  air  foon  lofes  its  odour  and  its  coiififtence. 

It  appears  that  to  produce  a  combination  ot  fulphur  and 
charcoal  thev  mult  be  both  exceedingly  warm  ;  for,  by  heat- 
inc  in  a  retort  a  mixture  of  fulphur  and  charcoal  well  united, 
A  little  gas  only  is  obtained  of  a  bad  odour,  infoluble  in 
water,  and  which  Scheele  called  iiijoluhle  hepatic  gas. 

We  burnt  a  gas  nearly  fimilar,  which  may  be  procured  in 
large  quantity,  by  means  we  (liall  defciibe  hereafter;  and  we 
had  for  product  a  great  deal  of  carbonic  acid  and  fulphurous 
acid,  but  apparently  no  water, 

5  *  Whether 
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Whether  this  was  a  gafeous  combination  of  charcoal  and 
fulphur,  or  gafeous  oxide  of  carbon,  holding  iu  combination 
fulphur,  we  will  not  venture  to  determine.  Oxygenated 
^nuriatic  acid  gas,  however,  when  brought  into  contatl  with 
this  fubftance,  the  nature  of  which  is  not  pcrfe6lly  known 
to  us,  deftroys  it  almofb  entirely,  and  fulphur  is  depofited, 
which  is  the  cafe  alfo  when  carburaied  fulphur  is  evaporated 
in  the  air. 

Beautiful  carburated  fulphur  may  be  obtained,  but  in  fmall 
quantity  and  after  long  expofure  to  the  aftion  of  the  fire,  by 
heating  fulphuret  of  antimony  with  charcoal.  Sulphuret  of 
mercury  treated  in  the  fame  manner  gives  a  very  fmall  quan- 
tity, but  thofe  of  copper  and  iron  do  not  produce  a  fmgle 
atom. 

When  fulphuret  of  ftrontian  is  prepared  by  fulphate  and 
charcoal,  if  there  be  a  great  deal  of  the  latter,  carbonic  acid 
is  obtained  ;  carbonous  gas,  mixed  probably  with  hydrogen; 
and,  in  the  lail  place,  a  fetid  gas,  partly  foluble  and  partly 
infoluble  in  water.  This  fecond  portion  feems  to  us  to  be 
the  gas  above  mentioned.  In  this  experiment  a  very  lar^e 
quantity  of  flrontian  was  difengaged  :  the  union  of  the  ful- 
phur with  the  charcoal  is  the  caufe,  perhaps,  which  makes  it 
abandon  its  bafe. 

By  expofing  a  mixture  of  charcoal  and  fulphuret  of  potafli, 
carefully  made  to  a  ftrong   heat,  there  is  obtained  a  prodi- ' 
gious  quantity  of  this  gas,  which,  we  have  already  faid,  may 
be  only  gafeous  carburet  of  I'ulphur,   and  which  by  combuf- 
tion  gives  a  great  deal  of  fulphurous  acid  and  carbonic  acid. 

The  ditlillation  of  calcined  fulphate  of  alumine  and  char- 
coal gave  alfo  a  little  of  this  gas.  Sulphuret  of  lime,  treated 
in  the  fame  manner,  gave  none  of  it. 

By  dittilling  wax  with  fulphiir  a  great  deal  of  fulphurated 
hydrogen  is  obtained,  and  at  lad  liquid  carburet  of  fulphur, 
but  llained  bv  the  undecompofcd  oil  and  an  empyreumatic 
oil. 

Examination  of  the  Liquid  Carburet  of  Sulphur. 

We  have  already  obferved  that  on  the  firft  view  we  fuf- 
pe(fted  this  fubftance  to  be  the  hydrogenated  fulphur  of 
Schecle,  but  the  following  experiments  Ihowed  this  opinion 
to  be  falfe. 

C.  Berthollet  afligns  to  this  fubftance  the  property  of  fuf- 
fering  fulpiutrated  hydrogen  to  be  difeniraged,  and  of  depofit- 
ing  fulphur.  But  the  combination  which  we  cdW carburated 
fulphur  does  not  contain  fulphurated  hydrogen. 

ill.  If  a  quantity  of  this  fubftance  very  limpid  be  put 

under 
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tsnder  a  bell  filled  with  water  under  a  receiver,  and  if  the 
air  be  exhaufted  till  the  remainder  forms  an  equilibrium 
with  a  column  of  niercury  of  about  so  or  35  centimetres  at 
the  mean  temperature,  the  carburated  fulphur  is  then  feen 
to  aflfume  the  iiate  of  gas;  it  rifes  in  large  bubbles  through 
the  water  without  being  diffolved  in  it :  and,  if  the  prelVure 
be  reftored,  the  gas  is  immediately  condenfed,  and  reappears 
under  a  liquid  form. 

Sulphurated  hydrogen  which  traverfes  water  at  the  fame 
preffure,  diffolves  in  it;  water  faturated  with  fulphurated  hy- 
drogen, at  the  preffure  of  the  atmofphere  parts  with  but  a 
very  fmall  quantity  of  it,  when  the  preffure  is  reduced  to  a 
fourth.  The  gas  then  produced  by  carburated  fulphur  is  not 
fulphurated  hydrogen. 

2d,  If  carburated  fulphur  be  introduced  into  a  barometric 
tube,  in  which  the  mercury  maintains  ilfelf  at  76  centmietreS;, 
it  immediately  falls  to  50  centimetres.  The  temperature 
being  I3'5  *  degrees,  if  the  tube  be  imnierfed  in  a  mercurial 
tub,  the  whole  gas  which  made  the  mercury  in  the  baro- 
meter  fcill,  becomes  condenfed,  and  the  tube  is  filled  with 
mercury.  This  gas,  then,  is  not  fulphurated  hydrogen,  for 
without  the  contacSl  of  an  abforbent  the  latter  would  have  re- 
mained gafeous. 

This  experiment  afcertains  nearly  the  elaflic  force  of  car- 
burated fulphur  at  the  mean  temperature.  That,  indeed,  in- 
troduced into  the  barometer  by  making  the  mercury  defcend 
to  50  centimetres,  fupplies,  by  its  elafticity,  the  place  of  a 
column  of  26  centimetres,  which  is  the  meafure  of  it.  That 
of  ether  at  the  fame  temperature  is  fomewhat  greater. 

If  the  preffure  of  the  atmofphere  were  only  36  centimetres^ 
no  carburated  fulphur  would  exifl  but  in  the  gafeous  ftate. 

3d,  If  liquid  carburated  fulphur  be  put  into  a  veffel  with 
acetite  of  lead  over  it,  and  if  this  veffel  be  expofed  in  a  com- 
plete vacuum,  the  carburated  fulphur  will  be  {cti\  to  affume 
the  elaftic  ftate,  and  to  traverfe  the  acetite  of  lead  without 
blackening  it,  which  fulphurated  hydrogen  would  not  fail  to 
do.  If  the  carburated  fulphur  be  ftirred  with  a  foluti'on  of 
lead,  it  at  length  becomes  turbid,  and  affuraes  a  brown  and 
not  a  black  colour. 

We  tried,  but  in  vain,  to  combine  fulphur  with  fulphu- 
rated hydrogen  to  obtain  hydrogenated  fulphur ;  -we,  how- 
everj  made  this  gas  pafd  with  fulphur  in  vapours  into  a  warm 
receiver.  There  was  no  very  fenfible  action ;  the  fulphur 
<>nly  retained  the  odour  of  the  gas,  but  was  no  leis  folid. 

*  We  fuppofe  of  ReauEfiur's  tbcrrr.ometer,  r=:  Co"  Fahr.— Edit, 
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By  ppiirlng,  according  to  the  advice  of  C.  Berthollet,  ? 
little  of  bydrogenatcd  fulphur  into  an  acid,  we  obtained  a  pre- 
cipitate of  fulphur  of  an  oily  appearance,  but  fimilar  to  a 
pafte,  Apd  which  foon  loft  all  the  fulphurated  hydrogen  gas 
it  contained :  it  then  became  folid  like  common  fulphur, 
•^yhich  is  very  different  from  carburated  fulphur,  as  the  latter 
has  no  fmell  of  fulphurated  hydrogen,  and  when  pure  fcarcely 
leaves  any  reficluum. 

Thefe  experiments  feem  to  us  fnfficiently  decifive  to  con- 
clude that  carburated  fulphur  contains  no  fulphurated  hy- 
drpgen. 

The  fpecific  gravity  of  this  liquid  muft  vary ;  we  found  it 
once  to  be  13,  that  of  water  being  ten. 

Carburated  fulphur  inflames  with  great  facility.  It  emits 
a  ftrono-  odour  of  fulphurous  acid  ;  depofils  a  little  fulphur, 
which  "then  burns ;  and  there  remains  black  combuftibU 
charcpc^l  as  ufual. 

This  body,  on  pafling  into  an  ignited  glafs  tube,  .e:{pgri- 
ences  no  fenfible  alteration. 

It  evaporates  at  the  ufual  temperature,  and  greatly  in- 
cr^afcs  the  volume  of  the  air — nearly  as  much  as  eilier.  It 
exercifes  the  fame  adion  on  oxygen,  azotic,  hydrogen,  and 
nitrous  era;;.  It  renders  them  all  inflammable,  but  does  not 
feem  to  produce  on  them  any  particular  alteration*. 

The  oxvcren  which  holds  carburated  fulphur  in  gas,  deto- 
pates  with  a  prodigious  force — incomparably  greater  than  tbat 
produced  with  hydrogen.  We  hoped  to  be  able  to  employ 
ibis  method  to  dofc  the  conftitucnt  principles  of  this  body, 
but  we  did  not  think  it  prudent  to  operate  this  detonation  in 
clofe  vefl'vlo.  Thefe  vellels  ought  to  be  exceedingly  ftrong, 
and  even  then,  if  of  glafs,  the  experiment  Vv'ould  be  attended 
with  danger. 

The  ai"r  which  has  diffblved  carburated  fulphur  fuffers  j.t 
to  burn  quietly. 

As  we  have'  mentioned  the  differences  between  carburated 
fulphur  and  hvdrogenated  fulphur,  we  rnuft  not  conceal, » 
refemblance  which  V'/e  have  found  between  them. 

Nitrous  gas  which  holds  in  folution  carbureted  fulphviir 
gaiified  by  it,  is  inflammable  like  the  other  gafes ;  but  the 
colour  and  bcai,itv  of  its  flame  are  peculiar,  they  can  be  com- 
pared only  to  that  pf  zinc,  which  burns  with  rapidity. 

*  This  evaporation  of  carburated  fulphur  takes  place  exaf^Iy  inth* 
fame  manner  as  that  of  ether;  it  is  pioportional  totiic  vnliune  of  the  gas, 
and  does  not  depend  on  the  nature  of  i' :  tliii  affords  a  n,cw/.e?.for\  for.^- 
Utving  it  probable  that  the  cafe  is  the  fame  with  the  evapoi   rio"  of  water. 

Sulphurated 
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Sulphurated  hydrogen  mixed  with  nitrous  gas  pvcduces  a 
fimilar  effect. 

This  is  the  only  experiment  in  which  carburated  fulphur 
did  not  exhibit  the  fame  phEenomena  as  if  it  contained  ful- 
phurated  hydrogen  ;  and  thi^  fatSl  cannot  certainly  deftroy 
the  opinion  which  we  formed,  in  confequence  of  all  thofe  we 
have  compared  and  repeated,  in  order  to  prove  the  difference 
of  ihefe  two  bodies :  befides,  it  is  poffible  that  the  colour 
and  vivacity  of  the  flame  may  have  arifen  from  the  fulphur, 
which  is  a  principle  of  both. 

Tf  a  piece  of  rag  be  dipped  in  liquid  carburated  fulphur 
and  wrapped  round  the  bulb  of  a  thermometer,  and  if  the 
evaporation  be  affifted  by  the  wind  of  a  bellows,  it  will  make 
the  thermometer  defcend  to  the  freezing  at  leaft,  that  is  to 
fay,  lower  than  ether  under  the  fame  circumftances. 

This  fubftance  unites  with  phofphorus,  and  diffolves  with 
great  facility ;  but  this  folution  is  not  more  inflammable 
than  phofphorus  alone. 

It  unites  alfo  to  a  fmall  quantity  of  fulphur  without  chan- 
ging its  ftate,  only  it  becomes  more  coloured. 
It  feems  to  have  no  aftion  on  charcoal. 
The  water  in  which  carburated  fulphur  condcnfes  during 
its  preparation  acquires  a  greenifli-yellow  colour,  which  in  the 
courfe  of  time  becomes  white  and  milky.  At  firft,  this  folu- 
tion precipitates  lead  of  a  reddifli-brown  colour,  and  then 
black,  as  fulphurated  hydrogen  does;  and  at  length,  after  a 
conflderable  time,  white,  like  the  fulphuric  acid.  It  is  to  be 
prefumed  that  the  water  in  this  cafe  is  decompofed.  If  this 
aftion  of  carburated  fulphur  on  water  is  not  very  vlfible, 
it  is  the  more  fo  when  the  water  contains  a  fixed  alkali;  the 
union  takes  place  vi'ith  difficulty  even  by  heat;  the  carburated 
fulphur  traverfes  the  alkaline  folution  in  vapours  without 
laniting  fpeedily  with  ii :  however,  if  heated  in  a  veffel  almofl: 
clofe,in  order  to  prevent  the  efcape  of  the  carburated  fulphur, 
it  diflblves  almofl;  entirely,  and  nothing  remains  but  a  little 
charcoal  in  the  form  of  a  black  powder.  This  folution,  when 
recently  made  is  of  a  dark  amber  colour,  and  dlfengages  only 
,  a  very  little  fulphurated  hydrogen  by  the  addition  of  an  acid ; 
but  at  the  end  of  fome  time,  and  particularly  when  evapo- 
raled,  there  is  formed  a  great  deal  of  fulphurated  hydrogen 
and  carbonic  acid.  The  latter  is  fo  abundant  that  the  alkali 
.  cryftallizes  very  eafily.  This  phasnomenon  takes  place  in  par- 
ticular with-foda.  The  reft  of  the  folution  is  hydrogenated 
fulphuret,  wliich  precipitates  folutjons  of  lead  of  a  beautiful 
red  colour,     lliis  precipitate,  which  becomes  browner  in  the 

air. 
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air,  is  a  hydrofulphurated  oxide  of  lead,  Carburated  fulphti? 
unites  alfo  with  ammonia,  bat  the  alkali  does  not  become 
cryftallizable :  the  whole  is  volatilized  by  heat. 

Tile  nitric,  muriatic,  and  fulphuric  acids  do  not  attack 
carburatcc!  fidphur  cold.  When  warm,  the  nitric  acid  burns 
a  part  of  it. 

Licp'.id  fulphurous  acid  does  not  attack  it  fenfibly.  ,Thc 
cafe  is  the  fame  with  the  {Tafeous.  Carburated  fulphur  is  vo- 
latilized in  it  as  in  the  other  gafes,  and  there  is  no  precipi- 
tation of  fulphur  ;  which  v/ould  not  fail  to  be  the  cafe  if  there 
were  fulphurated  hydrogen. 

Liquid  oxygenated  muriatic  acid  burns  it  flowly,  and  it 
appears  that  it  attacks  the  charcoal  rather  than  the  fulphur^ 
for  the  latter  becomes  folid.  This  will  probably  afford  tht 
means  of  analyfing  that  fubftance  when  it  becomes  neceifary 
to  afcertain  exaftly  its  conftituent  principles. 

Carburated  fulnhur  diffolves  very  well  in  olive  oil,  but 
better  when  hot  than  when  cold :  it  depofits  a  little  char- 
coal, and  cryftalli:<es  regularly  and  very  foon  by  cooling. 

Alcohol  makes  it  pafs  almoft  inflantaneoufly  to  the  foft 
flate. 

A  portion  of  that  which  is  diffolved  is  precipitated  by  the 
water,  and  ftiil  retains  charcoal. 

Ether  mixed  with  carburated  fulphur  makes  it  cryftallize 
regularly  and  immediately  another  part  is  diffolved.  A  cryf- 
tallization  better  determined  is  obtained  almoft  as  fpeedily  by 
the  aftion  of  a  warm  folution  of  potafli  placed  in  an  open 
vefle],  where  the  too  eiaftic  carburated  fulphur  has  an  oppor- 
tunity of  efcaping.  The  crvftals,  the  moleculae  of  which  we 
might  almoft  fay  we  faw  arranged,  are  elongated  oftaedra, 
pretty  large,  very  regular  and  complete,  becaufe  they  are 
formed  in  the  middle  of  the  liquor. 

It  might  have  been  believed  that  the  charcoal  united  itfelf 
to  the  phofphorus  and  gave  birth  to  a  new  compound ;  but 
here,  as  in  many  other  circumllances,  analogy  is  in  fault, 
and  we  were  not  able  to  obtain,  by  fimilar  means,  this  com- 
bination. 

This  accouiTt  of  our  experiment's  is  already  too  long,  if  its 
direft  utility  be  confidered.  It  is  very  probable  that  when  we 
found  thir,  carburated. fulphur,  had  we  not  fuppofed  it  to  pof- 
fefs  fome  ufeful  principles,  we  fliould  have  paid  lefs  attention 
to  it.  But,  fince,  we  were  not  fo  fortunate  as  to  find  any 
other  effefts  produced  by  it  than  that  of  occafioning  a  confi- 
derable  degree  of  headach,  and  difpofing  us  to  lleep,  by  in- 
feding  the  air  which  vye  infpircd.    The  labour,  however,  is 

done, 
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Oone,  and  we  know  that  the  combination  of  charcoal  and 
fulphur  prcfcnls  nothing  very  interefting  *.  It  is,  however, 
pofliblc  that  in  abler  hands  this  fubftancc  may  be  the  mean 
of  leading  to  new  dllcoveries. 

CONCLUSIONS. 

ift,  The  nature  of  the  gas  has  no  influence  on  the  evapo- 
ration of  the  liquids  ;  that  is  to  fav,  the  rcfpe6live  quantities 
of  ether,  alcohol,  carburated  fulphur,  and  very  probably  wa- 
ter, evaporate  equally  in  equal  volumes  of  oxygen  gas,  hy- 
drogen, azote,  cart)onic  acid,  and  atmofpheric  air,  when  the 
temperature,  prefflire,  and  other  circumllances  are  fimilar. 

2d,  Charcoal  of  whatever  kind  it  may  be  gives  no  water 
in  burning,  and  requires  the  fame  quantity  of  oxygen  5  it 
therefore  contains  no  hydrogen,  and  if  there  be  oxygen  it 
always  contains  of  it  the  fame,  fince  the  carbonic  acid  pro- 
duced is  always  the  fame. 

3d,  Sulphur  and  charcoal  can  combine  at  a  high  tempera- 
ture. The  refilt  is,  ift,  a  tranfparent  and  highly  volatile  li- 
quid ;  2d,  a  cryflallizable  folid,  and,  perhaps,  a  gas  perma- 
nent at  the  ufual  Itate  of  the  atmofphere :  in  thefe  combina- 
tions no  trace  of  hydrogen  can  be  obferved. 

4th,  The  gaibous  oxuie  of  carbon,  obtained  by  dried  char- 
coal and  carbonic  acid,  or  other  analogous  means,  does  not 
contain  hydrogen.  It  is  a  fimple  combination  inflammable 
per  fe. 

The  Journal  de  Vhyfiquc  ct  de  Cbmiie,  publiflied  by  C.  Van 
Mons  for  the  month  of  Pluviofe  laft,  contains  a  memoir,  by 
the  Dutch  chemiris,on  the  fuppofed  gafeous  oxide  of  carbon. 

It  contains  experiments  which  to  us  do  not  feem  conclu- 
five.  Thefe  chemifts  did  not  even  obferve  the  prefence  of 
oxygen  in  that  gas.  Had  they  dofed  the  quantities  on  which 
they  operated,  they  would  have  feen  that  the  carbonic  acid 
in  pafling  on  the  charcoal  almoll  entirely  difappears,  and 
ftiows  itfelf  again  under  an  inflamtnable  form.  It  formed 
part  then  of  tliis  new  gas,  which  then  became  mere  carbo- 
nated hydrogen  :  it  is  very  probable  that  what  they  obtained 
was  united  \viih  hydrogen  only,  becaufe  the  charcoal  had 
not  beenfufficiently  heated  and  well  prote6led  from  the  afliion 
of  humidity. 

Of  this  we  have  a  proof  in  the  experiment  in  which  thefe 
chemifls,  by  making  azote  pafs  upon  the  charcoal  inftead  of 
carbonic  acid,  rendei-ed  it  inflammable.  We  long  ago  made 
this  experiment  with  charcoal  well  burnt,  and  the  azote  ac- 
quired no  inflammability. 

*  For  '-'ir  pr.r,  wc  t'.iink  the  fubi'  ft  extremely  interefting. — Edit. 
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The  fame  chemifts,  to  prove  their  aflertlon,  fixate,  that 
copper  does  not  decompofe  the  carbonic  acid,  as  iron  does  in 
the  experiment  of  Cruickfhank.  But  it  may  be  faid  in  an- 
fwer,  that  as  the  former  metal  does  not  decompofe  the  water, 
it  may  not  have  the  property  of  decompofing  carbonic  acid. 

In  a  word,  the  combination  of  inflammable  gas  with  fal- 
phur,  obtained  by  the  Dutch  chemifts,  and  which  they  took 
to  be  fulphurated  hydrogen,  was  only  a  mixture  of  that  gas 
with  the  gafeous  oxide  of  carbon  a  little  fulphurated,  of  which 
we  have  already  fpoken. 

Carburated  fulphur  is  not  a  difcovery  entirely  new  :  fmce 
our  labour  we  have  learned  that  it  had  been  announced  in 
fome  work  or  other  before. 


XXVIII.    An  EJJ'dy  on  Longe-viiy.       By  Sir  JoHN 
Sinclair,  Bart. 


1 


InfroduBion. 


H  E  means  of  preferving  health,  and  of  attaining  great 
ao-e,  are  fubjefts  which  feem  to  be  well  entitled  to  the  pecu- 
liar attention  of  everv^  thinking  man.  In  regard  to  the  for- 
niar,  there  is  no  queftion :  the  pleafure  that  arifes  from  the 
pofl'effion  of  health,  and  the  diftrefs  which  ficknefs  occafions, 
are  perpetual  mementos  that  health  cannot  be  negle6led. 
But  as  to  the  latter,  the  propriety  of  afpiring  to  long  life  has 
been  doubted ;  and  it  is  faid,  after  a  perfon  has  lived  for 
50  or  60  years,  and  has  fuUilled  his  duties  as  a  man,  that  he 
had  better  retire  to  make  way  for  others,  and  that  the  fooner 
he  quits  thefe  fubiunary  fcenes  the  belter.  Such  fentiments, 
however,  ought  not  to  be  indulged.  If  perfons  lived  only  for 
themfeives,  and  for  the  gratification  of  their  own  paflions, 
and  to  promote  their  own  interefts  alone,  this  might  be  the 
cafe.  But  if  we  live,  as  we  ought  to  do,  to  promote  the  hap- 
pinefs  of  others  as  well  as  our  own,  and  if  by  living  long 
we  can  be  of  more  fervice,  from  the  knowledge  which  greater 
:'experience  and  longer  obfervation  muft  necelTanly  furnifh, 
the  refult  is,  that  we  ought  to  live  as  long  as  we  have  health 
and  ftrength  to  perform  good  aftions  to  others,  and  that  the 
power  of  doing  good  ought  to  be  the  proper  limit  by  which 
onr  wifties  for  exiftence  ought  to  be  bounded  :  nor  ought  it 
to  be  omitted,  that  there  is  an  evident  and  neceflary  connec- 
tion between  good  health  and  longevity,  as  it  is  impoflible 
to  pnflefs  the  one  whhout  its  contriBiuting  to  the  enjoyment  of 
the  other. 

In  Iketching  outfome  obfervations  on  this  important  fub- 
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jeft,  il  is  my  intention  to  ftate,  i.  The  circumftances  which 
tend  to  promote  lonoevity.  2.  The  rules  which  have  been 
adopted  by  thofe  wlio  have  attained  great  age.  3.  The  pe- 
cuHar  defcription  of  countries  moft  remarkable  for  long  life. 
And,  4.  To  add  fome  tables  of  longevity  and  the  duration 
of  human  life. 

I.  Circumjlances  fending  to  promote  Longevity, 
The  circumftances  tending  to  promote  longevity  may  be 
confidered  under  the  following  general  heads: — 1.  Climate. 
2.  Form  of  the  individual.  3.  Parentage.  4.  Natural  dif- 
pofition.  5,  Situation  in  life.  6.  Profeflions.  7.  Exercife 
or  labour.  8.  Connubial  connexions.  9.  Sex.  And,' 10. 
Renewal  of  age. 

1.  Climate. — In  the  firft  place,  climate  feems  to  be  of  con- 
fiderable  importance;  and 'it  may  be  laid  down  as  a  general 
rule,  that  the  moderate,  or  even  the  coldefl:  climates,  are  the 
moft  favourable  to  long  life.  Heat  feems  to  relax  and  en- 
feeble, cold  to  ftrengthcn  and  brace,  the  human  frame.  The 
diet  alfo  of  hot  countries  is  not  fo  nouri  filing  as  that  of  cold  *; 
and  there  is  in  general  a  greater  dilpofitifju  and  greater  op- 
portunities to  indulge  in  various  exceffes  in  the  former  than 
in  the  latter.  But  if  the  climate  be  cool,  a  rainy  atmofphere 
feems  to  be  lefs  unfavourable  to  longevity  than  could  well  be 
imagined;  for  Ireland,  which  is  a  wet  country,  boafts  of  a 
great  number  of  old  people.  And  a  very  large  proportion 
of  tiie  aged  who  have  lived  in  England  and  Scotland,  have 
refided  In  the  weitern,  and,  confequently,  the  rainieft  counties 
in  the  Ifland  t. 

2.  Form. — The  next  clrcumftance  to  be  confidered  is,  the 
form  and  fize  of  the  individual.  It  is  generally  admitted  that 
perfons  of  a  compact  fliape,  and  of  a  moderate  ftature,  are 
the  mod  likely  to  live  long.  Height  often  originates  from 
the  difproportioned  growth  of  fome  particular  part  of  the 
body,  which  neceffarilv^  has  a  tendency  to  engender  weaknefs 
and  difeafe.  Tall  perfons  alfo  are  apt  to  acquire  a  habit  of 
ftooping,  which  contracts  the  cheft,  and  is  a  great  enemy  to 
free  refpiration ;  whereas  the  fhort-fized  find  little  difficulty 
in  keeping  themfelves  erect,  and  are  naturally  much  more 

'■*  In  col',  countries  ihey  live  more  upon  animal,  in  not  countrits  upon 
vegetable,  food,  and  fruits.  A  judicious  mixture  of  both  is  the  beft  plan 
to  purfue  ;  but,  of  the  two,  animal  food  h  the  moft  nourifhing. 

f  Mo'fture.  ir  would  appear,  is  not  prejudicial  to  health,  if  it  does  not 
aflfeft  the  purity  of  the  air.  Even  (lagnatcd  water,  if  in  p^at  bogs  or  mo- 
rafies,  is  not  unwholcfome,  as  the  wnrer,  by  the  aftringency  of  ihe  peat, 
is  prevented  from  becomini;  putrid.  LiiKolnfhire  alfo,  and  fcveral  of  the 
marshy  counties  of  England,. can  produce  a  number  of  inltsnGes  of  ;.{reat 
age,  but  probably  they  were  from  tb-  more  elevated  parts  of  thcfe  diftiM^s. 
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&&\\'e,  by  which  the  animal  furnSlions  are  retained  rn  a  ftate 
of  much  frreater  perfeftion.  The  only  difadvaniage  attending 
a  fhort  ftature  is,  that  it  is  frequently  accompanied  with  cor-- 
pulence,  which  is  rather  unfavourable  to  long  life. 

3.  Parentage. — Being  born  of  healthy  parents, 'and  ex- 
empted from  hereditary  difeafe,  are  circumftances  evidently 
favourable  to  longevity.  A  puny  frame,  like  Cornaro's,  may, 
by  the  greateft  care  and  anxiety,  be  preferved  in  exirtence; 
but  thole  who  inherit  health  and  ftrength,  and  are  born  with 
robull  conftitutions,  can  alone  expe6t  not  only  to  live  king, 
but  to  enjoy  the  pleafures  and  comforts  of  life,  whilll  they 
continue  to  poflefs  it. 

4.  Natural  difpojition. — Longevity  alfo  feems  to  depend 
much  upon  good  temper,  mixed  at  the  fame  time  with  a 
cheerfulnefs  of  difpofition  or  good  fpirits  *.  Neither  the 
irafcible,  nor  thofe  who,  from  defpondcncy,  fink  under  the 
erodes  of  life,  can  expeft  to  live  long.  Even  thofe  who  fuffer 
their  ftrength  and  fpirits  to  be  cxhauftcd  by  fevere  ftudy,  or 
other  mental  exertions,  feldom  reach  great  age.  In  the  long 
lift  of  1713  perfons  who  lived  about  a  century,  Fontcnelle 
(who  did  not  quite  reach  100  years,)  is  the  only  author  of 
any  note;  and  his  great  age  is  afcribed  to  the  trancjuil  eafe 
of  his  temper,  and  that  livelinefs  of  fpirits  for  which  he  was 
much  diftinguiflied  ;  for  he  retained  to  the  laft  the  youth  cf 
old  age,  as  the  French  happily  exprefs  it. 

5.  Situation  in  life. — It  is  commonly  obferved,  *^  that  it 
is  not  the  rich  and  great,  not  thole  who  depend  on  medi- 
cines, who  become  old,  but  fuch  as  ufe  much  exercife,  are 
expofed  to  the  frelli  air,  and  whofe  food  is  plain  and  mode- 
rate f."  And  it  is  certain  that  perfons  of  that  dcfcription, 
in  general,  ftand  the  beft  chance  of  living  long.  At  the 
fame  time,  though  inftances  of  old  age  in  great  and  noble 
pcrfonages  are  not  often  to  be  met  with,  yet  they  may  be  as 
many,  in  proportion  to  the  Jmaller  mtmher  of  fuch  perjons,  as- 
thofe  in  the  lower  but  more  numerous  clafles  of  fociety.  Nor 
is  there  any  thing  inconliftent  in  power,  rank,  or  wealth,, 
being  accompanied  wiih  a  long  period  of  exiftence,  provided 
other  circumftances  are  favourable  to  longevity. 

6.  Profrfjions.— -In  the  next  place,  it  is  evident  that  lotrg 
life  muft  depend  much  on  the  manner  in  which  the  indivi- 
dual is  employed.  Unhealthy  occupations  generally  become 
fatal.  Yet  Peter  Prir>,  a  glafs-blower,  is  faid  to  have  attained 
the  great  age  of  101  j  and  John  Tyler,  a  miner  at  Leadhills, 

■'■■  Hence  the  great  age  to  which  many  of  the   French  nobility  lived, 
particularly  before  the  regency  of  Orleans. 
*      +  See  Elation  on  Human  Longevity,  Inri'oduftion,  p.  xi. 
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iR-Scotland,  is  fuppofed  to  have  reached  even  132  years*. 
His  age,  indeed,  could  not  be  proved  by  direct,  but  it  reds  on 
very  ftrong  circumftantial,  evidence;  and  a  perfonof  themofl: 
undoubted  authority  (Dr.  Walker,  profeffor  of  natural  hiftory 
in  the  univerfity  of  Edinburgh,)  informs  me,  *'  that  in  his 
mufcles,  joints,  and  in  his  whole  conformation  and  afpeft, 
he  wore  the  appearance  of  more  remote  antiquity  than  he 
had  ever  feen  in  any  human  creature."  But  on  the  whole, 
farmers,  gardeners,  and  labourers  in  the  country,  are  in  ge- 
neral the  longed  lived.  Foot  foldiers  alfo,  who  have  furvived 
the  dangers  of  war,  are  remarkable  for  long  life.  They  are 
generally  ftout  and  vigorous  men,  and  the  regularity  to  which 
Surviving  foldiers  mud  have  accudomed  themfelves,  whilft 
the  carclefs  and  diforderly  drop  off,  the  ere6l  podure  to  which 
they  have  been,  trained,  and  being  of  courfe  men  well  formed 
by  nature,  and  habituated  to  march  and  walk  well,  (which 
familiarizes  them  to  a  natural  and  healthy  exercife,). all  com- 
•bine  in  their  favour. 

7.  E-ercife  or  labour. -r— It  is  alfo  proper  to  remark,  that 
not  only  moderate  exercife,  but  even  labour,  if  not  too  fe- 
vere,  contributes  to  good  health  and  old  age.  In  many  in- 
flances, .  perfons  have  worked  at  threfliing,  and  other  labo- 
rious occupations,  cxpofed  to  a  current  of  trefli  air,  after  they 
had  paflcd  beyond  the  age  of  100;  and,  if  accudomed  to  them, 
they  do  not  appear  to  have  fuftered  any  inconvenience  from 
fuch  exertions. 

8.  Connu'ial  connedions . — Nor  ought  it  to  be  omitted,  that 
a  large  proportion  of  the  long-lived  have  preferred  a  married 
to  a  (ingle  date,  and  in  general  have  left  behind  them  a  nu- 
merous family.  Whether  a  life  of  celibacy  occafions  difcafe, 
or  leads  to  irregularity,  or  fours  the  temper,  or  to  whatever 
other  caufe  it  ought  to  be  attributed,  may  be  a  fubjeft  of  dif- 
pute,  but  it  is  certain  that  the  number  of  fingle  perfons  who 
live  long  bear  no  proportion  to  the  married  f. 

9.  Sex. — Farther,  though  a  greater  number  of  males  are 
born  than  of  females,  at  lead  in  European  countries,  yet 
tlicre  is  reafon  to  believe  that  of  the  two  lexes,  women  reach 
old  age  in  the  greated  proportion.  For  this  various  caufes 
may  be  afligned,  as  the  greater  regularity  and  temperance  of 
their  mode  of  livino;,  their  being  Icis  expofed  to  dangers  and 

.  *  It  is  laid  rliat  neither  of  thcfe  inftanccs  outdht  much  to  be  wondered 
at,  as  a  glais-blowcr  is  conftantiy  expofed  to  frcfh  and  dry  air,  and  the 
labour  of  miners  under  ground  is  not  for  many  hours,  and  they  generally 
ri-iide  in  hilly  diftricis, 

t  This  applies  to  both  foxes,  in  partiruhr  to  the  male.     Dr.  Rufh,  of 
-  Piiiladtlpiiia,   afieits,    thst   he  never  I'^w  but  t^p.e  unmarried  man  exceed 
fjurlcwic  yeaui. 
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liardflups,  lefs  fubje£t  to  violent  agitations,  and  generally  en- 
dowed with  more  ciieerfulnefs  and  gentlenefs  of  difpofition. 

lo.  Renew  1 1  of  youth. — In  the  lafl;  place,  among  thefym- 
ptoms  of  longeA'ity,   none  is  more  llriking  than  when  nature 
ieems  to  renew  iifelf,  by  producing,  even  in  old  age,  new  teeth, 
new  hair,  Srx.;  but  the  inftances  of  this  are  extremely  rare. 
II.   Rules  teiiding  to  prornote  long  Life. 

We  fhall  now  proceed  to  ftate  fuch  rules  as  have  been  fol- 
lowed by  thofe  who  have  attained  great  age,  as  they  may 
furnifli  fome  hints  that  may  be  ferviceable  to  others. 

The  plan  laid  down  by  the  celebrated  Cornaro  is  well 
known,  and  the  abftemious  manner  in  which  he  lived  has 
often  been  recommended  to  the  imitation  of  others;  but  I 
queftion  much  whether  many  would  with  to  lead  the  fame, 
life  for  the  fake  of  mere  exigence.  Life  is  no  longer  defira- 
ble  than  whilft  it  can  be  enjoyed  with  fome  degree  of  fatif- 
fa6lion,  and  it  is  of  little  confcqucnce,  if  a  pcrfon  merely  ve- 
getates, whether  he  lives  or  not. 

Without  entering  therefore  into  various  particulars,  fitter 
for  the  difcuffions  of  experimental  philofophy  than  for  real 
life,  (as  weighing  the  food  taken,  &c.  &c,)  wc  ihall  proceed 
to  mention  the  rules  which  have  been  found  the  moft  effec- 
tual, ^nd  which  are  the  moft  likely  to  be  carried  into  prac- 
tice. They  may  be  clafled  under  the  following  heads : — 
I.  Food.  2.  Clothing.  3.  Habitation.  4.  Labour  or  ex- 
ercife.  5.  Habits  or  cuftoms,  6.  Medicine.  And,  7.  Dif- 
pofition of  mind. 

1.  Diet. — The  importance  of  wholefome  food  for  the  pre- 
feryation  of  health  and  long  life,  and  the  avoidinfr  of  excefs, 
whether  in  eating  or  drinking,  need  not  be  dwelt  uJDon. 
Some  inftances,  indeed,  are  mentioned  of  perfons  who  have 
continued  to  commit  excefles  and  have  lived  long;  but  thefe 
are  to  be  confidered  in  no  other  light  than  as  exceptions  from 
a  general  rule;  and  it  may  reafonably  be  contended,  that  if 
fuch  perfons  lived  to  a  great  age  notwithftanding  their  intem- 
perance, they  would  have  lived  much  longer  had  they  fol- 
lowed a  different  courfe. 

2.  Clotbhig. — It  is  equally  unneceffary  to  detail  at  any 
length  the  neceffity  of  warm  clothing,  more  efpecially  in 
advanced  life,  and  during  the  cold  feafons,  as  the  beft  mode  of 
preventing  a  number  of  difeafes  to  which  old  men  are  particu- 
larly expofed,  and  which  by  no  other  means  can  be  avoided. 

3.  Habitation, — The  health  of  every  individual  muft  greatly 
depend  on  the  place  where  he  relides,  and  the  nature  of  the 
houfe  which  he  inhabits;  and  as  it  has  frequently  been  re- 
marked that  the  greateft  number  of  old  people  die  in  winter, 
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and  that  many  individuals,  m  a  weak  and  confump.tive  ftate, 
are  obliged  to  fly  to  warjner  climates  as  the  only  means  of 
fafety,  it  has  thence  occurred  to  Dr.  Pearfon  that  it  would 
he  of  fervice  both  to  the  aged  and  to  the  confumptive  to  have 
houfes  erefted  of  fuch  a  peculiar  conftru6lion  that  the  air 
could  alvi'ays  be  preferved,  not  only  pure,  but  nearly  of  the 
fame,  and  of  rather  an  elevated  temperature,  fo  that  the  in- 
valids who  refided  in  them  ihould  never  be  affefted  by  the 
yiciflitudes  of  thp  feafons.  Such  an  idea,  it  muft  be  admit- 
ted, cannot  be  a  general  remedy  or  refource ;  but  it  is  well 
entitled  to  the  attention  of  thofe  who  are  in  affluent  circum- 
ftances,  by  fome  of  whom,  it  is  to  be  hoped,  an  hofpital  for 
the  aged  and  the  confumptive  will  be  erected,  and  the  expe- 
riment fairly  tried,  both  for  their  own  fakes  and  for  that  of 
human  nature  in  general. 

4.  Exerci/e  and  labour. — ^That  either  exercife  or  moderate 
labour  is  neceflary  even  to  aged  perfons,  for  the  purppfe  of 
preferving  the  human  frame  in  order,  can  hardly  he  quef- 
tioned,  provided  any  great  exertion  is  avoided,  than  which 
nothing  is  more  likely  to  deftroy  the  fprings  of  life,  particu- 
larly when  thefe  become  feeble.  TraveUing  in  moderation 
alfo,  from  the  change  of  air  and  fcene,  has  been  found  of 
great  ufe. 

5.  Habits  and  aijioms. — In  the  next  place,  good  health, 
and  confequently  longevity,  depends  much  on  perfonal  cJean- 
Jinefs,  and  a  variety  of  habits  and  cuftoms,  or  minute  atten- 
tions, which  it  is  impoffible  here  to  difcufs.  It  were  much 
to  be  widied  that  fome  author  would  undertake  the  trouble 
of  coIlckSling  the  refult  of  general  experience  upon  that  fub- 
je6l,  and  would  point  out  thofe  habits  which,  taken  fingly, 
appear  very  trifling,  yet  when  combined  there  is  every  reafou 
to  believe  that  much  additional  health  and  comfort  would 
arife  from  their  obfervance. 

6.  Medicine. — It  is  a  common  faying,  that  every  man, 
after  the  age  of  forty,  fhould  be  his  own  phyfician.  This 
fecms,  however,  to  be  a  dangerous  maxim.  The  greateft 
phyficians,  when  thev  are  fick,  fcldom  venture  to  prefcribe 
for  themfelv.es,  but  generally  rely  on  the  advice  of  their  me- 
dical friends.  Perfons  who  pretend  to  be  their  own  phyfi- 
cians  are  generally  much  addi6lcd  to  quackery,  than  which 
■nothing  can  be  more  injurious  to  the  conftitution.  It  is  ef- 
Icnti^l  to  health  that  medicines  fnould  never  he  taken  hut- 
when  neceirary,  and  never  without  the  heft  advice,  in  regard  to 
the  commencement,  which  ought  not  to  be  too  long  delayed, 
otherwife  much  benefit  cannot  be  expelled  from  them,  and 
alio  with  refpedt  to  nature  or  fort,  quantity,  and  continuance. 

M  4 ■  '  At 
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At  prefent,  the  powers  of  phyfic,  it  h  generally  acknow-i 
ledged,  are  extremely  bounded.  The  medical  art,  however^ 
is  probably  ftill  in  its  infancy,  and  it  is  impoffible  yet  to  fay 
to  what  perfe(Slion  it  may  reach,  not  only  in  confeqnence  of 
the  new  improvements  which  chemiftry  daily  furnifhes,  but 
alfo  of  thofe  which  may  be  made  by  the  difcQvery  of  new 
and  valuable  plants  in  countries  either  already  known  or  hi- 
therto unexplored,  and  indeed  the  new  ufes  to  which  old  me- 
dicinal plants  may  be  applied.  Perhaps  fuch  difcoveries  will 
be  much  accelerated^  when,  inftead  of  being  left  to  the  zeal 
and  induftry-of  individuals,  they  {liall  meet  with  that  public 
encouragement  and  protection  to  which  they  are  fo  pecu- 
liarly well  entitled. 

7.  Dijpojition  of  mind. — Tn  the  lad  place,  nothing  is  more 
conducive  to  longevity  than  to  preferve  equanimity  and  good 
fpirits,  and  not  to  (ink  uader  the  difappoinfmcnts  of  life,  to 
•which  all,  but  particularly  the  old,  are  necefl'arilv  fubje£led. 
Indeed  this  is  a  point  which  cannot  be  too  much  inculcated ; 
for  experience  fufficiently  demonllrates  that  manv  perifli  froni 
defpondency,  who,  if  they  had  preferred  their  fpirit  and  vi- 
gour of  mind,  might  have  furvived  many  years  longer. 

III.   Countries  remarkable  for  Lciigevity. 

'  The  countries  the  moft  remarkable  for  long  life  are  thofe 
of  a  hilly  nature.  We  are  informed  by  Pallas  that  the  in- 
habitants of  the  mountainous  diftricls  of  the  province  of 
Ifefk,  in  the  northern  parts  of  Siberia,  live  to  a  great  age; 
that  people  of  100  years  are  very  common,  and  that  he  law 
an  invalid  foldier  aged  120.  The  inhabitants  of  the  plains 
in  their  neighbourhood  are,  at  the  fame  time,  by  no  means 
fb  healthy  or  fo  long  lived.  Buffon  places  the  mountainous 
dillriils  of  Scotland  at  the  head  of  a  lift  containing  thofe 
parts  of  Europe  the  moft  diftinguifhed  for  longevity  3  and, 
indeed,  there  is  no  country  in  Europe  where,  in  proportion 
to  its  population,  a  greater  number  of  individuals  reach  to 
60,  and  thence  to  80,  and  even  90  years  of  age,  in  full  pof- 
feflion  of  all  their  faculties,  both  pcrfonal  and  mental,  than 
is  the  cafe  in  that  part  of  Great  Britain*.     There  is  alfo 

every 

■'*'  In  a  work  containing  a  colleftion  of  inftances  of  longevity  for  no.  lefs 
a  period  than  733  years,  namely,  from  A.  D.  1066  to  1799,  (by  J.Eaflon) 
in  wliich  there  is  given  the  name,  age,  place  of  rcfidence,  &c.  of  1712 
pcrfons,  from  all  parts  of  the  world,  who  had  attained  to  a  century  and 
upwards,  170  are  ftated  to  huve  been  natives  of  Scotland,  and  the  two 
rnoft  renriHrkable  in  the  whole  lift  are  Kentigern,  a  native  of  Scotland,  anci 
Perer  Torton,  of  Ttaiefwnr,  in  Hungary,  both , of  whom  attained  the  great 
age  of  1S5  years.     This  Kentigern,  alfo  known  under  the  naoie  of  Sain  t 

Mun£:o, 
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every  reafon  to  believe  that  niany  of  the  departments  of 
France,  and  the  mountainous  diftrifts  of  Germanv,  Hun- 
gary, Sweden,  Norway,  and  even  thole  of  Spain,  Portugal, 
Italy,  and  America,  will  produce  extraordinary  inftances  of 
longevity  whenever  any  particular  inquiry  is  made  regarding 
that  intereding  circumftance. 

IV.   Tables  of  Longevity. 

Having  thus  difcuffed  the  fnhie6t  of  longevity  in  general, 
it  may  not  be  imi)roper  to  lay  before  the  reader  the  following 
table,  explaining  the  fhortnefs  of  human  life,  ai^d  pointing 
out  how  few  there  are,  in  proportion  to  the  number  born, 
who  reach  even  the  period  of  60  years  *. 

Of  a  hundred  men  who  are  born,  there  die,  according  to 
Hufcjand, 

Under  10         -         -         -         ^o 

Between  10  and  20  -  -  -  20 
20  and  30  -  -  -  10 
30  and  40         -         -         -  6 

40  and  50         -         -         -  5 

50  and  60         -         -         -  3 
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Hence  it  would  appear  that  there  are  only  fix  out  of  a 
hundred  who  Hand  a  chance  of  living  beyond  60  years. 

Of  perfons  who  have  lived  above  a  hundred  years,  the  in- 
dullrious  Haller  has  coile<3:ed  1113  inltances,  and  gives  the 
following  ftatement  of  the  duration  of  their  live^  f. 

Of  thofe  who  lived  from  100  to  110  years,  the  inftances 

have  been  above  _  _  _  _         looo 

From  no  to  120  about         -  -  63 

120  to  130         _         _  _  29 

130  to  140  _         -  _  1^ 

140  to  150  _         -  _  ^ 

152  (Parr)         -  -       •       i 

169  (Jenkins)  -  i 

11J3 

Mungo,  was  the  founrler  of  the  biftiopric  of  Glaf^jow.     The  following 
verleswere  made  on  his  extraordinary  ?.gc  and  place  of  interment: 
"  Cum  o6\ogenos  centum  qiioque  qiiinque  vlr  annos 
*'  Coniplerat,  San£tus  ell  G-ai'^iow  funere  fundtus.'' 

Spon'ifvjooif  s  Hi/},  of  tbe  Church  of  Scotland,  p.  1 1  and  iij, 
"   On  the  Art  of  prolonging  Human  Life;  a  work  written  by  profefior 
Hiifeland,  of  Jena,  in  Germany. 

t  Haller's  Elementa  Phyfiologise  Corporis  Humani,  vol.  viii.  lib.  30. 
left.  3.  p.  103. 

5  But 
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But  in  a  recent  publication,  the  followina;  table  is  given  as 
the  refult  of  a  more  extenlive  colle6lion  of  inftances  of  lon- 
gevity. 

Of  males  and  females  who  lived  from  too  to  no  years. 


both  inclufive,  the  inftances  h, 

ave 

been 

_ 

1310 

Above  110  to  120 

- 

. 

- 

277 

J20  to  130 

- 

- 

- 

84 

130  to  J40 

- 

- 

- 

26 

14&  to  150 

- 

- 

- 

1 

350  to  160 

. 

- 

- 

3 

160  to  170 

- 

- 

- 

% 

170  to  185 

- 

- 

- 

3 

17x2* 
Conclujion. 

Such  Is  the  fubftance  of  the  obferv-ations  which  have  oc- 
curred to  me  on  this  interefting  fubjecl.  I  fliall  conclude 
with  remarking,  that  on  the  whole  it  is  more  than  probable, 
by  proper  attention  and  good  management,  perfons  in  gene^ 
ral  might  not  only  live  longer,  but  might  enjoy  life  with  more 
relifh,  than  is  commonly  the  cafe  at  prefentj  and  it  is  to  be 
hoped,  in  refpeft  of  this,  as  well  as  of  many  other  particu- 
lars, that  human  nature  is  dill  in  the  threfhold  of  acquire- 
ment, that  it  will  yet  obtain  greater  and  more  important  ac- 
quifitions  of  knowledge,  and  may  reach  further  improvement 
noth  with  regard  to  the  extent  of  perfonal  and  mental  grati- 
fications, which  our  fpecies  may  be  found  capable  of  enjoy- 
ing, and  alfo  the  means  of  poflefling  them,  with  more  latif- 
fa6tion  and  comfort,  and  for  a  much  longer  period  of  time. 

[To  be  continued.] 


XXIX.  Memoir  on  the  Ariatomy  of  Vegetables.     Read  before 

the  Pbyfical  Clafs  of  the  hflitute  by  C.  Ml  REEL. 

[ContiiiUfd  from  p.  40  ] 

Chap.  IV. 

——-  Of  the  tubular  Tiffue. 

JL  HERE  are  two  kinds  of  tubes,  the  great  and  the  fmall. 

Art.  [.  Of  the  large  tubes. — The  large  tubes  during  the 

^rft  period  of  their  formation  are  not,  as  might  be  fuppofed, 

membranaceous  canals  feparate  and  diilinft  from  the  tiflue; 

*  Sec  Eafton  on  Longevity,  printed  an.  1799. 

and 
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and  they  exift  only  becaufe  there  is  a  lacuna  in  the  mem- 
branes.    Such  is  the  extreme  fimplicity  of  the  organization 
of  vegetables,   that  all    the  difl'erence  obferved   in  them   i.i 
merely  confined  to  fome  modifications  in  the  cellular  tifTue. 
But  the  fides  of  thefe  large  tubes,  being  continually  moiftened 
by  the  fluids  imbibed  by  the  plant,  gradually  aflume  more 
condftence,  and  feparate  from  the  red  of  the  tilfue  when  their 
folidity  furpallcs  that  of  the  furrounding  membranes.    I  could 
never  obferve  large  tubes  in  mufhroonis,  lichens,  and  fuci, 
even  when  I  employed  a  microfcope;  but  it  is  fufficient  to 
have  good  fight  to  be  able  to  diltinguifli  the  aperture  of  thefe 
canals  on  tlie  tranfverfal  feclion  of  the  ftems,  the  branches, 
and  roots,  of  feveral  monocotyledons  and  dicotyledons.     la 
the  former,   they  are  always  found  in  the  centre  of  the  lig- 
neous filaments,  and  fometimes  they  compofe  the  major  part; 
in  the  fecond  they  are  dillributed  often,  as  it  were,  at  ran- 
dom in  the  wood  ;  fometimes  alfo  they  form  groups  placed 
very  regularly  at  certain  diftances,  or  they  are  ranged  in  con- 
centric zones.     They  are  exceedingly  nmnerous,  in  particu- 
lar around  the  medullary  canal.     They  are  found  alfo  in  the 
bark.     If  their  progrefs  be  followed  they  will  be  feen  to  have 
their  origin  in  the  root,  to  enter  the  trunk,  and  to  rife  pa- 
rallel to  each  other :   then  to  unite,  to  feparate  and  deviate 
from   their  vertical  direftion,  to  penetrate  the  bud  which  is 
formed  at  the  furface  of  the  bark;  to  lengthen  with  it,  and 
to  diflribule  themfclves  throughout  all    its  ramifications,  to 
pafs  from  the  branch  into  the  ligneous  filaments  the  bundle 
of  which   compofes   the   petiole,   and   to  divide   themfelves 
among  the  large  fibres  of  the  leaves  as  the  arteries  and  veins 
difiribute  themfelves  in  the  human  body.    They  may  be  ob- 
ferved alfo   in  the  fibres  of  the  perianthes,  the  filaments  of 
fome  ftamina,  the  piftils,  and  the  ligneous  filaments  which 
traverfe  the  pulp  of  fruits.     Scarcely  is  the  embryo  formed 
when  thefe  tubes  are  obferved.     In  this  infancy  of  the  vege^ 
table  they  are  not  concealed  by  the  wood,  which  does  not 
yet  exift :  the  fubftance  deflined  to  produce  it  is  then  in  a 
flate  of  fluidity,  which  permits  the  obfcrver  to  examine  th© 
parts  which  it  covers.     It  is  not  yet  the  proper  place  for 
Ipeaking  of  the  vegetable  chyle  produced  by  the  fluids  aflimi- 
lated  in  the  vcilt.'!s  of  the  plant,  I  fhall  recur  to  that  fubje£t 
hereafter.     The  large  tubes  form  fometimes  medullary  radii, 
as  I  have  obferved  in  the  equifetum  or  horfc-tail ;  but,  in  my 
opinion,  this  cale  is  rare. 

The  large  tubes  are  of  four  kinds :  fimple  tubes,  porou? 
tubes,  falfe  trachcoc,  and  trachece.  Thefe  are  modification* 
of  the  fame  o'gan. 

ift,  Simple 
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11%  Simple  tubes. — The  fides  of  thefe  tubes  are  perfecSlly 
whole,  neither  pores  nor  fiffures  are  obferved  in  them  :  they 
generally  contain  refinous  or  oily  juices,  known  under  the 
denomination  of  proper  juices.  Thefe  tubes  are  very  re- 
markable in  green  trees,  in  euphorbia,  periploca,  and,  in  ge- 
neral, in  all  plants  the  juices  of  which  are  thick.  They  are 
more  numerous  and  more  vifible  in  the  bark  than  in  any 
other  part. 

sd,  PoroTis  tubes. — The  fides  of  thefe  tubes  are  perforated 
with  fmall  pores  fimilar  to  ihofe  mentioned  in  the  article  on 
the  cellular  tiflue,  with  this  difference,  that  they  are  muclj 
more  numerous,  and  that,  inltead  of  being  dilfeminated  by 
chance,  and  without  order,  as  is  often  the  cafe,  in  the  cells, 
they  are  diftributed  in  regular  and  parallel  feries  around  the 
tubes.  Thefe  tubes  do  not  appear  to  be  fo  peculiaily  deftined 
as  the  preceding  to  contain  refinous  or  oily  juices.  They  are 
very  numerous  in  hard  wood,  luch  as  the  oak, 

3d,  The  falfc  trachea. — '["hefe  tubes  are  interfe^ted  in  a 
tranfverfal  direilion  with  parallel  flits,  which  from  their  ap- 
pearance might  induce  us  to  believe  that  they  are  formed  of 
rings  placed  one  above  the  other,  or  of  filaments  twilled  in  a 
fpiral  form ;  but  they  cannot  be  unrolled,  or  feparaled  into 
diftin6l  rings:  and  bcfides,  with  a  little  attention,  one  may 
<lifcover  the  continuity  of  the  membrane,  and  confequently 
the  place  where  the  flits  end.  Thele,  then,  are  porous  tubes, 
but  their  pores  are  much  larger  than  thofe  of  the  preceding. 
i  mufl  even  obferve,  that  the  edge  of  the  fiits  is  furnifhed 
with  a  roll  fimilar  to  that  which  furrounds  the  fmall  pores. 
Thefe  tubes  are  dcfiined  for  the  fame  purpofes  as  the  porous 
•tubes  J  but  in  general  they  are  found  in  thofe  kinds  of  wood 
w^iich  are  lefs  hard  andcompa^t,  and  even  in  herbaccousplants; 
I  have  obferved  them  in  a  great  number  of  the  monocotyle- 
dons. The  centre  of  the  lycopodia  prefents  a  thick  cylinder 
compofed,  in  a  great  meafure,  of  veflels  of  this  nature.  Ferns 
contain  alfo  a  great  many  in  their  ligneous  filaments.  Dico- 
tyledons are  likevvife  provided  with  them.  They  are  exceed- 
ingly numerous  in  the  vine,  the  wood  of  which  is  foft  and 
porous. 

4th,  The  trachees. — Want  of  experience  has  affigned  to 
thefe  tubes,  which  iiave  not  been  futficicntly  obferved,  a  de- 
nomination confecrated  by  cuflom.  The  tracheag  of  plants 
have  a  refemblance  in  their  form  to  the  trachcas  of  infects, 
and  it  has  thence  been  concluded,  on  too  flight  grounds,  that 
thefe  traches  in  the  former  as  well  as  in  the  latter  mufi:  be 
the  organs  of  refpiration.  The  vegetable  trachea  is  a  tube 
formed  of  a  filament  twided  into  a  fpiral  form  from  right  to 

left. 
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Ifeft.  This  filament  is  opake,  brilliant,  argenteouP,  and  thick. 
Its  tranrveiial  feftion  prefentcd  to  me  fometimes  a  flat  plate 
or  an  ellipfis,  and  fometimes  even  two  filaments  united  by 
an  intermediate  membrane  >  but  I  never  could  oblerve  the 
aperture  of  a  tube,  as  feveral  authors  have  aflcrted.  The 
furface  is  fometimes  fmooth,  Ibmetimes  unequal,  and  fome- 
times porous.  The  fpirals  of  the  trachere  are  often  fo  clpfe, 
tiiat  when  their  arrangement  is  not  difturbed,  on  breaking  or 
cutting,  without  precaution,  the  parts  which  conceal  them, 
they  appear  to  be  continued  tubes  flightly  ftriated.  Malphigi 
and  Reichel  fay  that  choked  parts  have  been  remarked  iii 
the  length  of  the  tracheae  j  and  at  firll  I  believed  that  I  ob- 
ferved  the  fame,  but  I  have  fince  found  that  this  w-as  merely 
an  optical  illufion.  Thcfe  tubes  exifl  in  great  numbers  in 
the  herbaceous  monocotyledons  and  dicotyledons,  but  efpe- 
cially  in  the  aquatic  kinds^  the  tilTue  of  which  is  weaker : 
they  occupy  the  centre  of  the  ligneous  filaments  in  the  mo- 
nocotyledons;  in  trees  with  two  cotyledons  they  are  feen 
around  the  pith  :  in  thefe  they  are  often  mixed,  and  con- 
founded with  the  falfe  tracheae.  I  never  faw  them  in  the 
hard  parts  of  vegetables,  unlefs  thefe  parts  had  long  been  in 
a  ftate  of  foftnefs,  w-hich  permitted  the  tracheae  to  expand : 
this  is  what  takes  place  in  branches  and  twijxs  from  which 
the  pith  has  difappearcd.  Thefe  tubes  have  formed  them- 
felves  when  the  medullary  fubftance  exifted.  The  Irachese 
are  not  found  in  the  length  of  the  bark;  they  penetrate  into 
the  petioles  and  leaves  in  the  fame  manner  as  the  falfe  tra- 
cheae; they  every  where  aft  the  fame  part  as  the  latter,  and 
do  not  contain  thick  juices  but  in  plants  where  ihey  are  very 
abundant,  fome  as  of  the  lily  kind.  It  is  well  known  that,  to 
fee  thefe  organs  with  the  naked  eye,  it  is  neceilary  to  take  a 
young,  green,  and  foft  branch,  to  twift  and  break  it  without 
violence,  that  the  tracheal  may  be  unrolled  without  rupture  : 
if  the  two  parts  of  the  branch  which  have  been  divided  be 
then  oppofed  to  the  light,  one  can  diltinguifli  the  half-un- 
rolled filaments  which  proceed  from  the  one  part  to  the  other, 
and  the  fpirals  arc  clofe  or  at  a  di (lance,  according  as  the  parts 
are  brought  near  to,  or  removed  from,  each  other.  Thev 
unroll  themfelves  or  contradl  in  the  fame  manner  in  leaves 
which  have  been  torn.  The  leaves,  however,  of  the  butomus 
mnbellatus  exhibit  a  contrary  phaenomenon ;  the  tracheae, 
which  in  this  plant  are  exceedingly  numerous,  when  once 
unrolled  no  longer  contract  themfelves. 

Let  us  now  return  to  the  large  tubes  in  general.     The  di- 
vifion  into  fimple  tubes,  porous  tubesj   falfe  tracheae,  and 
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trachese,  is  not  rigorous.  In  eftablifliing  it,  I  do  not  pre- 
tend to  affign  immutable  laws  of  nature;  I  have  had  occafiou 
to  obferve  that  it  often  deviates  from  them.  Thus  the  bu- 
tomus  umbellatus  exhibits  in  the  fame  tube  the  pores  of  the 
porous  tubes,  the  Hits  of  the  falfe  trachere,  and  the  fpirals 
of  the  true  tracheaB ;  fo  that  one  tube  comprehends  three  of 
the  modifications  I  have  defcribed.  Thefe  tubes  I  call  the 
niixt.  Other  vegetables  exhibit  fomething  analogous  or  in 
(imilar  fiiuations,  there  are  found  in  them  one  of  the  four 
varieties  of  the  large  tubes.  It  is  not  uncommon  to  fee  all 
thefe  tubes  clofely  united  the  one  to  the  olher,  and  forming 
only  one  tifl'ue.  In  a  word,  it  may  be  conje6lured,  with 
fome  appearance  of  reafon,  that  in  many  cafes  the  trachere 
unroll  themfelvcs  only  becaufe  the  membranes  which  unite 
their  fpirals  are  torn.  Let  us  conckide  then  that  thefe  dif- 
ferences, which  on  the  firll  view  appear  of  fo  much  import- 
ance, are  only  flight  (hades  in  the  vegetable  economy.  But 
the  large  tubes,  confidcred  in  a  more  general  manner,  pre- 
fcut  themfelvcs  to  the  mind  as  the  creative  organs;  their  nu- 
merous ramifications  didributed  throughout  all  the  parts  of 
the  vegetable  carry  thither  the  vivifying  juices  ;  by  thefe  the 
(lem  acquires  more  vigour,  the  bud  is  produced,  pierces  the 
bark,  and  lengthens  under  the  form  of  a  branch ;  the  leaf 
expands,  the  flower  blow?,  and  the  fruit  fwells  up  and  ripens, 
while  the  embryo  concealed  in  its  bofom  receives  its  firft  nu- 
tritive juices. 

Article  TI. 

Of  the  fmall  Tubes, 

Thefe  are  compofed  of  cells  united  to  each  other  like  thofe 
■which  compofe  the  cellular  tilTue ;  but  in  the  cellular  tiflue 
the  diameter  of  the  cells  is  nearly  equal  in  every  direction  ; 
■while  in  the  former  the  cells  are  much  elongated,  and  form 
real  tubes,  the  extremities  of  which  are  (Imt:  the  fides  alfo 
are  lels  tranfparent,  and  the  membranes  of  w  hlch  they  are 
formed  have  more  confiftcnce  :  thev  are  often  perforated  with 
a  great  number  of  pores.  This  timie  is  thick,  lolid,  and  te- 
nacious. It  is  generally  difficult  to  cut  it  through;  but  it 
prefents  much  lefs  refinance  Icngthwife,  and  often  feparates 
eafily  into  threads  of  greater  or  lefs  delicacy,  and  which  very 
improperly  have  been  called  fibres.  The  foliditv  of  the  vege- 
table depends  in  particular  on  the  quantity  and  donfity  of  this 
tiflue  :  it  contains,  according  to  the  fpecies  in  which  it  is 
found,  fometimes  thick  and  coloured  juices,  but  fometimes, 
and  more  commonly,  hmpid  and  coburlefs  juices.     In  the 
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fir  it  Is  impregnated  with  a  refinous  liquor;  in  the  vine, 
efpccialiy  at  the  time  of  the  fap,  it  abounds  with  an  aqueous 
fluid. 

The  embryo,  flill  inclofcd  in  its  teguvnents,  has  few  or  no 
Imall  tubes :  all  its  parts  are  foft  or  almoll:  mucilaginous. 
This  tiflue  is  never  found  but  in  the  expanded  plant.  It  is 
obferved  in  the  centre  or  at  the  circumference  of  the  rami- 
fications of  certain  ramified  Uchens,  and  in  the  ftems  of  mofs : 
in  nioiiocotylcdous,  this  tilTue  diftributed  around  the  large 
tubes  forms  the  ligneous  filaments;  in  dicotyledons,  placed 
around  the  pith,  and  the  large  furrounding  tubes,  it  forms 
the  ligneous  llrata.  The  fmall  and  large  tubes  are  generally 
united  :  the  exiftence  of  the  former  depends  on  the  prefence 
of  the  latter.  The  bond  which  conne6ts  them  is  nothing 
elfe  than  that  which  unites  the  effe6t  to  the  caufe.  Large 
tubes,  however,  are  fometimes  found  without  the  fmall,  and 
the  fmall  without  the  large;  but  it  is  to  be  recoIIe6led  that 
the  latter  are  the  creative  organ,  and  confequently  their  exift- 
ence is  independent  of  that  of  the  others.  So  much  for  the 
firft  cafe.  And  it  muft  be  confidcred  that  there  is  an  epoch 
for  many  vegetables  at  which  the  large  tubes  are  filled  up 
with  the  tiflue  to  which  they  gave  birth.  So  much  for  the 
fecond  cafe. 

The  prominent  parts  of  the  grooves  and  ftriae  which  cover 
the  furface  of  the  vegetables  are  bundles  of  fmall  tubes.  This 
•  tiifue  is  obferved  alfo  in  the  moil  delicate  ribs  of  the  leaves 
and  petals:  it  penetrates  the  ftamina  and  piftils,  and  reaches 
to  the  extremity  of  the  lligmata  ;  but  in  thefe  delicate  organs 
it  lofes  its  rigidity,  and  is  nothing  but  cellular  tifTue  s'^ry 
much  elongated. 

Chap.  V. 

Of  Lacuna. 

Nature,  which  effefts  expanfion  without  violence,  an4 
which  condu6ls  organized  beings,  by  infenfible  gradations, 
from  non-exiftence  to  life,  and  from  life  to  death,  fcems  here 
to  deviate  from  her  ufual  progrefs :  flie  deftroys  to  create,  and 
from  the  annihilation  of  organs  gives  birth  to  a  new  organic 
fyftem.  Lacunar  are  regular  and  fyrametric  vacuities  formed 
in  the  interior  of  vesjetables  by  the  laceration  of  their  mem- 
branes. 

Lacunje,  in  general,  exift  only  in  plants,  the  tiflue  of  which 
is  foft.  They  are  very  numerous  in  moft  of  the  aquatic  herbs. 
They  are,  however,  found  fometimes  in  vigorous  trees  the 
wood  of  which  is  very  hard  ;  but  in  all  cafes  they  are  formed 
cjnly  by  the  defl:rLi6lion  of  the  cellular  tiflue,  which  is  the 
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weakeft  part  of  the  membranous  tifllie.  If  lacunae  occur 
more  frequently  in  the  monocotyledons,  It  is  becaufe  thefe 
vegetables  in  general  have  lefs  vigour,  and  an  orgmization 
lefs  perie6l;  or,  if  I  may  venture  to  fay,  lefs  vege;ati\'e  power. 
A  pheenomenon  which  deferves  the  attention  of  phyfiologifts 
is,  that  thefe  lacerations  inftead  of  hurting  the  vegetable 
ferve  only  to  increafe  its  ftrength  by  concentrating  it  more. 
Plants  the  texture  of  which  is  flaccid,  and  thofe  in  particular 
immerfed  in  water,  receive  juices  in  abundance;  but  they 
cannot  aflimilate  them,  becaufe  the  organs  are  not  fuffiiiently 
vigorous  in  proportion  to  the  volume  of  thefe  plants,  which 
have  more  fize  than  real  ftrength.  But  if  by  internal  rup- 
ture the  organs  which  have  become  ufelefs  are  deflroyed  and 
the  ufeful  organs  are  retained ;  in  a  word,  if  one  part  of  the 
organization  is  facrificed  to  the  other,  the  part  which  main- 
tains ilfelf  receiving  the  whole  nutritive  fubftance  will  acquirp 
more  (Irength,  and  the  vegetable  may  fiiill  fjrow  with  new 
vigour;  for  its  ftrength  will  not  be  diminiflied,  and  its  im- 
pediments will  be  lefs. 

No  lacunae  are  obfcrved  in  the  embryo,  becaufe  its  lacera- 
tions are  a  real  diforganization,  which  cannot  take  place  in 
beings  that  begin  to  live.  They  are  formed  therefore  only 
in  the  courfe  of  time.  They  fliow  themfelves  in  the  petioles 
of  fern,  in  the  Items  of  the  potamogetons,  and  in  a  multitude 
of  other  vcn-etablcs  like  lonoitudinal  tubes  interfperfed  through- 
out  tl'ie  cellular  tifllie.  In  the  equifeta  they  affccl  a  difpofi- 
tion  exceedingly  regular ;  one  greater  than  the  reft  forms  a 
tube  In  the  centre  of  the  ftem ;  around  this  tube  there  are 
other,  very  fmall  lacunae  arranged  circularly,  and  fome  larger 
and  clofer  to  the  circumference  are  difpofed  in  alternate  order 
with  them.  The  lacunte  of  the  leaves  of  the  monocotyledons 
are  interfecled  by  frequent  partitions,  which  are  only  the  cel- 
lular tiftlie  collected  at  certain  diftances,  and  which  clofes  the 
tubes  by  membranous  diaphragms.  This  organization,  or 
rather  diforganization,  appears  through  the  tranfparent  tifTue 
cf  the  iypha,  and  a  multitude  of  other  monocotyiedons  with 
fword-formed  leaves.  The  fame  phcenomenon  may  be  ob- 
ferved  in  the  tiflue  of  the  fliealhs  of  which  the  ftem  of  the 
banana-tree  is  compofed. 

The  rcJHo  has  longitudinal  lacunoe,  and  alfo  tranfvcrfal 
apertures  in  the  thicknefs  of  the  bark :  it  does  not  appear 
that  the  latter  kind  of  lacuna  occurs  often  in  vegetables. 

One  might  fufpc(9:  that  the  large  tubes  of  plants  always 
begin  by  being  lacunae,  and  that  the  internal  vacuities, 
where  a  nev/  tiflue,  which  increafes  both  the  volume  and 
Litnlity  ot  the  vegetable,  is  developed,  are  onlv  lacunae  alfo. 

Chap. 
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■  Chap.  VI. 

Of  the   Qlands. 

Whether  plants  have  glands  analogous  to  thofe  of  animals  ; 
that  is  to  fay,  organs  proper  for  giving  to  the  fluids  the  qua- 
lities neceflary  for  the  development  and  prefervation  of  the 
being  by  making  thern  undergo  new  combinations,  and  by 
feparating  from  them  the  ufelefs  or  prejudicial  qualities,  is  a 
queflion  not  eafy  to  be  determined.  In  fo  delicate  a  fubjeft, 
fafts  and  reafoning  are  equally  obfcure  :  however,  it  appears 
to  me  beyond  a  doubt  that  we  do  not  catch  with  our  bed 
microfcopes  but  the  coarfe  part  of  the  vegetable  organization. 
I  cannot  conceive  that  the  transfufion  of  the  fluids  of  one  cell 
into  another  is  fufficient  to  modify  thefe  fluids  fo  far  as  to 
change  ihem  into  organized  matter,  and  to  render  them  fuf- 
ceptible  of  giving  a  new  increafe  and  new  vigour  to  the  plant. 
I  cannot  conceive  either  that  the  com.mon  laws  of  chemiftry 
could  alone  efl'eft  this  phaenomenon,  becaufe,  in  either  hypo- 
thefis,  nothino-  could  prevent  labour  or  chance  from  unveiling 
to  man  the  fecret  of  nature  :  but  this  confequence  is  repug- 
nant to  reafun.  It  appears,  then,  to  me  more  judicious  to 
admit  fecretory  organs  in  which  the  fluids  are  afl!imilated.  It 
muft,  indeed,  be  fuppofed  that  the  membranes  are  not  im- 
penetrable to  the  fluids,  flnce  they  dilate,  unfold  themfelves, 
and  change  their  nature;  but  they  mufl  neceffarily  modify 
the  fluids,  fince  the  latter,  by  penetrating  them,  become  ca- 
pable of  increafmg  the  membranous  tiflfue  in  all  its  dimen- 
fions :  it  is  in  the  membranes,  then,  that  we  muft  fearch  for 
the  vegetable  glands.  It  might  be  fuppofed,  with  fome  ap- 
pearance of  truth,  that  the  opake  and  irregular  rolls  with 
which  the  pores  and  apertures  of  the  large  tubes  are  bordered 
are  glanduious  bodies.  The  filaments  of  the  tracheae,  the 
thicknefs  of  which  greatly  furpafles  that  of  the  membranes, 
feem  alfo  to  difcharge  the  fame  fun6lions;  and  what  gives  to 
thefe  probabilities  more  weight  is,  the  confideration  that  the 
mucilage,  which  is  transformed  into  organized  tifliue,  is  al- 
ways accumulated  around  the  fmall  and  large  lubes,  whigh 
are  all  covered  with  thefe  opake  bodies. 

[To  be  continued.] 


XXX.    ^hort  Account  of  the  Ornithorynchus  ParadoxuSy  or 

Duck-billed  Platypus. 

X  HIS  animal,  of  all  the  quadrupeds  yet  difcovered,  feems 

to  be  the  moll  extraordinary  in  its  conformation-,  as  it  exhi- 
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bits  the  perfect  refemblance  of  the  bill  of  a  cluck  engrafted 
on  the  bead  of  a  quadruped.  So  ftrong,  indeed,  is  the  fimi- 
litude,  that,  when  the  ftufled  animal  was  lirft  brought  to  Eu- 
rope, fome  naturahds  were  inclined  to  fufpe6l  that  the  bill 
was  a  deceptive  preparation  produced  by  artificial  ineans ; 
and  it  was  not  without  the  nioft  rigid  obfervation  that  they 
could  perfuade  thenjfelves  that  the  beak  or  fnout  of  the  qua- 
druped was  real. 

The  length  of  the  whole  animal  from  the  tip  of  the  beak 
to  that  of  the  tail  is  18  inches;  that  of  the  beak  is  l-|  inch. 
The  body  is  deprefled,  and  has  fome  refemblance  to  that  of 
an  otter.  It  is  covered  with  very  thick  foft  fur,  of  a  mode- 
rately dark  brown  colour  above,  and  of  a  fomewhat  ferruginous 
white  beneath  :  the  head  is  flattifli,  and  rather  fmall  than, 
Jarge :  the  mouth  or  ihout,  as  already  mentioned,  has  h 
ftriking  a  refemblance  to  that  of  fome  broad-billed  fpccies  ot 
duck,  that  it  might  be  miltaken  for  fuch  :  round  the  bafe  of 
it  there  is  a  flat  circular  membrane  rather  wider  below  than 
above,  that  below  being  nearly  the  fifth  of  an  inch,  and  that 
above  an  eighth.  The  tail  is  i^at,  and  covered  with  fur  like 
the  body ;  it  is  rather  fliort  and  obtufe,  and  has  an  almoft' 
bifid  termination  :  it  is  broader  at  the  bafe,  and  gradually 
decreafes  to  the  tip :  it  is  about  4,^  inches  in  length,  and  its  co- 
lour is  fimilar  to  that  of  the  body.  The  legs,  which  are  ihort, 
terminate  in  a  broad  web,  which  in  the  fore-feet  extends  to 
a  confiderable  diflanee  beyond  the  claws,  but  in  the  hind-feet 
it  reaches  no  further  than  the  roots  of  the  claws.  The  fore- 
feet have  five  ftraight,  llrong,  and  (harp-pointed  claws;  the 
two  exterior  ones  fomewhat  fhorter  than  the  middle  ones. 
The  hind-feet  have  fix  claws,  which  are  longer  and  more  in- 
clinino;  to  a  curved  form  than  thofe  of  the  fore-feet :  the  ex- 
terior toe  and  claw  are  confiderably  fliorter  than  the  four 
middle  ones :  the  interior  or  (ixth  is  placed  nmch  higher 
up  than  the  rell,  and  refembles  a  ftrong  fharp  fpur.  The 
legs  are  all  hairv  above;  the  fore-feet  are  naked  both  above 
and  below.  The  internal  edges  of  the  under  mandible,  which 
is  narrower  than  the  upper,  are  ferratcd  with  numerous  ttria% 
as  in  a  duck's  bill.  The  noftrils  are  fmall  and  round  :  they 
are  fituatcd  about  a  quarter  of  an  inch  from  the  tip  of  the 
bill,  and  are  about  the  eighth  of  an  inch  dit^ant  from  each 
other.  The  ears  arc  placed  about  i~  inch  beyond  the  eyes; 
they  aj^pear  like  a  pair  of  oval  holes  the  eighth  of  an  inch  in 
diameter,  without  .any  external  ear.  On  the  upper  part  of 
the  head  a  little  beyond  the  beak  there  is  on  each  fide  a 
•Gnallifh  oval  fpot  in  which  the  eyes  are  placed,  or  at  leafl 
thofe  parts  which  .feem  allotted  to  the  animal  for  fome  kind 
..    ^  of 
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of  vlfion :  from  the  thicknefs  of  the  fur  and  the  fmallnefs  of 
thefe  organs, they  feem  to  be  but  ill  calculated  for  diftin6l  vi- 
fion,  and,  in  all  probability,  are  like  thofe  of  moles  and  fome 
animals  of  that  tribe.  The  whole  apparent  diameter  of  the 
cavity  of  each  does  not  exceed  the  eighth  of  an  inch. 

The  general  form  and  ftrudure  of  this  animal,  and,  in 
particular,  its  bill  and  webbed  feetj  evidently  (liow  that  it 
niuft  be  refident  in  watpry  lituationsj  that  it  has  the  habits 
of  digging  or  burrowing  in  the  banks  of  rivers  or  under 
ground  ;  and  that  its  food  confilts  of  aquatic  plants  and  ani- 
malsi  It  is  a  native  of  New  Holland.  The  average  llze  is 
not  yet  afcertaincd. 

The  annexed  figure  of  this  animal,  given  in  Plate  III.,  was 
delineated  and  engraved  from  a  very  complete  prefcrved  fpe- 
cimen  in  the  pollelfion  of  VV,  H.  Pepvs  jun.  efq. 

For  an  anatomical  delcription  of  the  head  of  this  animal, 
and  a  figure,  fee  Philofophical  Magazine,  vol,  xi.  p.  366. 


XXXI.   Curious  Particulars  rifpeSiiJig  Bees.     By  Mrs, 
Cooper,  of  IVormle/y  in  Hertford/hire, 

HTo  Mr.  Tilhch. 
AVING  read  many  curious  accounts  of  the  manage-^ 
nient  of  bees  by  different  authors,  with  plans  propofed  for 
taking  their  honey  without  dcftroying  them,  I  was  refolved 
to  become  an  apiator,  and  on  the  25th  of  Auguft  1800  I 
purchafed  a  hive  of  bees,  which  was  fuppofed,  by  computa- 
tion of  judges,  to  weigh  above  twenty  pounds.  I  fed  them  in 
the  winter  following  with  brown  fugar  wetted  with  ale,  which 
I  put  into  a  vehicle  I  call  a  boat,  from  its  fimilitude  to  a 
CatTree  canoe,  and  which  I  make  out  of  the  young  Ihoois  of 
elder  dried  for  the  purpofe,  and  ju(l  big  enough  to  pufh  into 
the  door  of  the  hive  :  fomctimcs  I  give  two  a  day,  but  never 
more,  the  whole  not  being  above  a  good  table  fpoonful. 
When  the  flowers  began  to  fhow  themlelvcs  in  the  fpring  of 
1801,  and  I  perceived  them  coming  home  loaded,  T  only  fed 
them  on  fuch  days  as  thev  could  not  go  out,  and  dcfifted  from 
it  entirely  in  the  month  of  April. 

The  bees  appeared  healthy  and  very  numerous,  frequently 
covering  the  whole  hive  outfide,  which  I  thought  indicated 
their  going  to  fwarm  :  but  in  this  I  was  totally  difappomted; 
and  as  the  feafon  declined  I  began,  the  better  to  preferve  my 
bees,  to  feed  them  as  the  preceding  year;  which  I  continued 
until  the  flowers  and  honey  dews  convinced  me  they  had 
enough.     On  the  4th  of  June  i8o2  my  flock  fent  forth  a 

N  1  very 


iflj^  Curioti's  Particulars  refpeSiing  Bees.' 

Very  fine  fvvarm,  whidi  T  hived;  and  kept  a  good  look-out 
for  a  caft,  but  was  in  this  dilappointed.  On  going  to  look 
at  the  hive  about  five  o'clock  one  afternoon  I  found  in  front 
of  it,  on  the  grafs,  a  qneen  bee,  anfwering  the  defcription  of 
all  authors;  but  with  this  difference^  though  alive  there  was 
not  any  bee  near  her.  I  brought  her  into  the  houfe  to  exa- 
mine her  thoroughly,  and  to  fee  if  (he  had  met  with  any  ac- 
cident, but  could  not  perceive  any  dcfe6t.  I  then  put  her 
on  a  twig,  and,  placing  her  at  the»door  of  the  hive,  the  bees 
within  foot!  led  her  into  it.  The  time  being  elapfed  when 
I  had  reafon  to  expcft  a  caft,  and  anxious  to  increafe  my 
ftock,  I  purchafed  from  a  neighbour,  on  Thurfday  the  8th 
of  July,  a  caft,  for  which  I  paid  five  fliillings  and  fixpence; 
and  on  his  bringing  it  home,  I  defired  him  to  remove  my  old 
hive  to  a  new  place,  the  belter  to  fee  if  any  dirt  or  moth  wat? 
under  it,  in  order  to  clean  it,  and  then  to  place  the  new  caft 
on  the  fpot  the  old  had  occupied.  This  he  performed. 
:  The  next  day  all  was  quiet;, but  the  day  after  I  perceived 
an  uncommonly  bufy  communication  betwixt  the  two  hives; 
and  on  the  Sunday  I  found  the  old  hive  totally  deferted,  and 
that  the  bees  had  all  joined  the  new  cafl  without  any  fighting 
whatever,  leaving  me.  a  hive  completely  full,  out  of  which  I 
immediately  took  twenty  pounds  of  fine  liquid  honey,  and  of 
which,  Mr.  Editor,  you  may  partake  any  time  you  travel 
this  way  while  it  lalfs.  Thus  I  have  faved  my  bees;  which, 
f  doubt  not,  were  allured  for  want  of  room,  their  hive 
beino^  quite  full,  and  the  new  one  being  put  in  its  place. 

As  chance  has  produced  many  great  events,  it  may  be 
worth  the  while  of  any  apiator  to  try,  by  the  purchafe  of  a 
cad  at  the  time  of  the  year  I  have  done,  whether  it  will  not 
equally  fucceed  *.  T  mention  the  time,  becaufe  I  have  doubts 
whether  a  later  feafon  will  permit  the  bees  to  flock  them- 
felves  with  food  fufficient  for  the  following  winter ;  and  it 
muft  be  obfervcd  that  this  year,  1802,  has  proved  a  moil  un- 
commonly fine  year  for  bees,  from  the  numerous  honey  dew3 
we  have  had.     I  remain,  Sir, 

Wormley,  H.rts,  Your  obliged  reader, 

July  20,  1802.  Charlotte  Cooper. 

■'  Does  not  the  ilTue  of  the  experhnent  related  in  this  paper  fucjgeft  alfo 
another?  New  empty  hives  have  lomctimcs  been  placed  befide  full  eld 
hives,  in  the  hope  that  the  new  fwarm  might  tike  up  its  abode  there  ;  but 
we  behove  it  has  rtldom  aniwered  the  wifli  of  the  bee-mafter.  If,  how* 
ever,  as  in  the  cafe  before  us,  the  old  hive  was  put  in  a  new  place,  and 
then  an  empty  hive  put  on  its  old  fue.  is  there  no  probability  that  thebt($ 
would  take  poficirion  of  the  new  hive ;  perhaps  merely  from  want  of  room, 
but  poffibly  from  an  idea  that  the  contents  of  the  old  hive  would  Hill  rc- 
m^ln  in  flore  for  rhcm.'—EDlT. 
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XXXir.   'Extras  from  the  Report  made  to  the  French  Board 

-  of  Longitude  hy  C.  Lagrange,  Laplace,  Mechain, 

-  ^zn^  Delambre,  on  the  Lunar  Tables  fent  to  the  Board 
to  compete  for  the  Prize  propofed  on  that  Subjed.  ■ 
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HE  public  will  recollecl  with  what  intereft  the  National 
Iiillitute  received,  two  years  ago,  the  menioixs  of  the  aftro- 
nomers  Biirg  and  Bouvart  rcfpefting  fome  of  the  elements  of 
the  kinar  tables.  Struck  with  the  importance  and  immenfity 
of  their  labour,  the  clafs  of  the  mathematical  and  phyfical 
fciences,  the  prefidcnt  of  which  at  that  time  was  of  all  its 
members  the  one  who  could  beft  enfure  the  eclat  and  fuccefs 
of  its  deliberations,  decreed  that  the  prize  to  be  oftercd  Ihould 
be  doubled.  By  doing  much  more  than  was  required  of 
them,  the  competitors  gave  birth  to  a  queftion  far  more  diffi- 
cult than  that  which  they  had  folved.  The  fame  mean  mo- 
tion was  not  capable  of  latisfying  the  epochs  which  they  had 
eftablidied  for  the  commencement,  the  end,  and  the  middle 
of  the  1 8th  ceutury. 

This  irregularity,  fo  alarming  for  the  future  precifion  of 
the  tables,  could  not  be  explained  but  by  fuppoling,  either 
that  the  inequalities  already  comprehended  in  the  tables  were 
not  fufficiently  well  known,  or  that  there  were  ftill  wanting 
fome  equations  which  had  hitherto  efcaped  the  rcfearchcs  of 
all  geometricians. 

The  terrible  labour  which  thcfe  new  confiderations  required 
did  not  permit  us  to  hope  for  fo  fpeedy  a  folution  as  was  ne- 
ceflary  to  the  wants  of  aftronomy  and  navigation.  It  was 
requifite  that  an  appeal  fliould  be  made  to  all  aftronomers,  in 
the  hope  that  fome  of  them  might  have  coIle6led  a  feries  of 
the  necefTary  materials.  The  board  of  longitude  applied  with 
confidence  to  a  government  compofcd  in  iuch  a  manner  as  to 
befenfible,  much  better  than  any  other  that  ever  exiflcd,of  the 
value  of  the  fciences  and  of  the  utility  of  their  application. 
With  its  confent,  the  minilters  of  the  interior  and  marine 
contributed  in  equal  portions  towards  an  extraordinary  prize 
of  6coo  francs  (240I.  (lerling),  which  they  haftencd  to  pro- 
pofe  to  the  emulation  of  the  aftronomers  of  all  countries. 
Twenty  months  after  this  prize  was  announced,  the  board  of 
longitude  received  the  new  tables  of  which  we  are  going  to 
give  an  account. 

To  verify  the  tables  conftrmrted   from  the  whole  mafs  of 

the  good  oblervations  publilhcd  till  that  period,  it  was  ne- 

celTary  to   have  other  obfcrvations,  equally  good,  but  more 

.  recent.     Choice  was  Eiade  of  150,  both  from  the  regiftcrs  of 
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the  national  obfervatory  of  Paris,  from  the  laft  publications 
of  the  aftronomer  royal  in  England,  and  from  the  correfpond- 
ence  of  the  dire6lor  of  the  obfervatory  of  Gotha.  It  is  fuf- 
ficient  to  fay,  that  it  was  inipoffible  to  find  any  deferving  of 
more  confidence,  either  on  account  of  the  excellence  of  the 
inftruments  with  which  they  were  made,  or  the  known  merit 
of  the  obfervers. 

We  fliall  defcribe  in  a  few  words  the  difficulties  which  the 
author  of  the  tables  had  to  furmount,  and  the  precifion  to 
which  he  has  atinined. 

By  thonfands  of  comparifons  he  has  proved,  in  the  firi]; 
place,  that  the  periodical  inequalities  before  determined  were 
fufceptible  only  of  very  fmall  amelioration.  He  introduced 
fonie  equations  imperfectly  indicated,  and  afterwards  neg- 
le6led,  by  Mayer  and  Mafon;  and  fome  others  much  more 
important,  indicated  in  the  laft  vohniies  of  the  Cotinoijjf'ance 
des  Terns  by  C.  Laplace:  they  rendered  the  tables  inuch 
better,  but  did  not  correA  the  inequality  of  the  mean  motion. 

It  remained  to  try  equations  of  a  long  period.  As  theory 
had  not  furniihed  any,  the  author  endeavoured  to  determine 
empirically  the  law  of  the  anomalies  obferved  :  he  loft  \\\m- 
felf  in  an  inextricable  labyrinth  ;  but,  at  the  time  when,  fa- 
tigued with  fo  many  vain  efforts,  he  had  renounced  all  hope, 
he  learned  that  Laplace  had  difcovercd  the  furm  and  argu- 
ments of  two  new  equations,  the  determination  of  which  he 
deferred  till  he  could  obtain  a  more  precii'e  obfervation.  With 
this  aid,  ainioft  unhoped  for,  our  author  undertook  a  new 
labour,  and  was  able  to  fix  the  value  of  the  two  equations, 
which  explained  the  whole  in  the  happieft  manner.  The 
refult  was,  a  niore  exadt  knowledge  of  the  m.ean  motion ;  a 
more  perfcft  agreement  between  calculation  and  obfervation; 
and  a  well-  founded  hope  that  this  agreement  will  be  main- 
tained, and  that  we  fliall  no  more  fee,  as  of  late  years,  errors 
increafe  in  a  rai'.id  and  alarming  manner. 

This  is  not  the  place  for  entering  into  numerical  details; 
they  will  be  found  in  a  paper  and  table:-  fubmitted  to  the 
board.  To  give  an  idea  of  the  precifion  of  the  new  tables,  it 
will  be  fufficient  to  fay  that  the  errors  which  can  be  afcribed 
to  them  very  fcldom  amount  to  i  a" :  whence  it  follows,  that 
the  aftronomer  who  obierves  the  moon  will  rarely  find  be- 
tween the  real  and  the  calculated  place  a  greater  difference 
than  the  thickuefs  of  the  very  delicate  thread  which  is  in 
the  focus  of  the  telefcope  ;  and,  to  (liow  of  what  importance 
this  exaclnefs  is  to  navigation,  we  Ihall  fay,  that  as  thefe  12" 
of  motion  do  not  require  above  a  minute  of  time,  the  navi- 
gator will  never  err  eight  minutes  in  his  longitude^  at  leall 
4  fQr 
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for  the  want  of  tables ;  fo  that,  if  he  is  able  to  introduce  the 
fame  exadnefs  into  his  obfervations,he  may  confider  the  pro- 
blem of  the  longitude  as  futficiently  folvcd  for  practice. 

The  commillioncrs  conclude  that  the  new  tables,  by  the 
immcnfity  of  the  labour  which  they  fuppofe,  the  intelligence 
which  directed  the  labour,  the  great  fuperiority  they  have 
over  other  tables,  and  the  utility  they  will  daily  be  of  to  aftro- 
noniers  and  navigators,  are  altogether  worthy  of  the  prize. 
(Signed)  Lagrange,  Laplace,  Mechain; 
and  Drlambre  reporter. 

This  report  having  been  adopted  by  the  board,  the  fecre- 
tary  produced  a  proof  that  the  new  tables  are  the  work  of 
M.  Biirg,  adjunft  allronomcr  of  the  imperial  oblervatory  of 
Vienna,  already  fo  advantageoufly  known  by  the  prize  which 
he  participated,  in  the  year  8,  with  C.  Bouvart.  The  prefi- 
dent,  therefore,  in  name  of  the  board  of  l.ngitude,  adjudged 
the  prize  to  M.  Biirg,  and  it  was  agreed  that  a  deputation 
fhould  be  named  to  prefent  the  above  report  to  the  confuls 
of  the  French  republic.  This  deputati  mi,  confifiing  of  C.  La- 
Jande,  Bougainville,  Fleurieu,  and  Chabert,  were  admitted 
on  Friday,  Meflidor  6,  to  an  audience  of  the  firft  conful ; 
who,  after  having  heard  the  above  report,  and  afked  feveral 
queftions,  in  regard  to  the  labour  and  the  author  of  it,  was 
pleafed  to  exprcfs  his  approbation  by  doubling  the  promifed 
funi. 

Dr.  Mafkelvne,  the  aftronomer  roval  of  England,  being- 
informed  of  the  correiSlnefs  of  the  new  tables,  has  requefted 
a  copy  of  them,  that  he  may  employ  them  in  his  calculations 
for  the  Nautical  Almanac.  The  board  of  longitude  congra- 
tulates itfelf  on  thus  having  an  opportunity  ot  giving  to  this 
dirtinguifhed  man  of  letters,  one  of  the  foreign. aflbciates  of 
the  National  Inttitute,  a  mark  of  its  high  confideration,  and 
of  the  gratitude  which  it  owes  to  him  for  the  colle»ilion  of 
excellent  obfervations  with  which  he  has  enriched  agronomy 
during  the  courfe  of  36  years. 


XXX 11 L  Proceedings  of  Learned  Societiei, 

FRENCH   NATIONAL   INSTITUTE. 

J.N  the  public  fitting  of  Meflidor  17,  year  10,  the  follow- 
ing papers  were  read: — ift.  The  new  prize  quellions  pro- 
poled.  2d,  Notice  refpe6ling  the  new  planet  of  Dr.  Olbers, 
by  C.  Lalande.  3d,  Report  made  in  name  of  a  commifliou 
appointed  to  confider  means  proper  for  accomplifhing  the 
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intention  of  the  firft  conful,  who  propofes  to  eftabllfti  a  prize 
for  an  important  difcovery  in  electricity  or  gahanifm  ;  by 
C.  Biot.  4th,  Hiftorical  notice  refpecling  the  life  and 
works  of  C.  Legrand  d'Auffi,  by  C.  Levefque.  5tb,  Report 
on  the  prize  propofcd  in  regard  to  a  qneftion  in  architecture, 
by  C.  Ameilhon.  6th,  Report  on  the  prize  propofed  for  the 
eulogy  of  Boileau-Defpreaux,  by  C.  Andrieux.  7th,  Hido- 
rical  notice  on  the  life  and  works  of  C.  Doiomieu,  by  C.  An- 
drieux.  8th,  Short  memoir  on  the  origin  of  printing,  by 
C.  Daunou.  9th,  Fragment  of  a  free  and  abridged  tranfla- 
tion  of  the  third  book  of  the  Pharfalia,  containing  adefcrip- 
tion  of  the  fiege  of  Marfeilles;  by  C.  Legouve. 

The  following  are  the  new  prize  queftions  which  have  been 
propofed : 

Clafs  of  the  Moral  and  Political  Sciences, 

Morals. — How  far  does  the  barbarous  treatment  to  which 
animals  are  fubjeded  intereft  public  morality,  and  would  it 
be  proper  to  make  lavvs  on  that  fubjeA  ? 

The  prize  will  be  a  gold  medal  of  the  weight  of  five  hec- 
togrammes (about  70I.  fterling),  and  will  be  adjudged  in  the 
public  fitting  of  Vendemiaire,  year  12.  No  papers  will  be 
received  after  the  15th  of  Me(!idor,  vear  11. 

Political  Econo77iy. — What  influence  has  the  progreflive 
abolition  of  flavery  in  Europe  had  on  the  increafe  of  know- 
ledge and  the  riches  of  nations  ? 

The  prize  will  be  a  medal  of  the  fame  value,  and  will  be 
adjudged  in  the  public  fitting  of  Nivofe,  year  12.  Papers 
will  be  received  till  the  15th  Vendemiaire,  year  11. 

Clafs  of  Literature  and  the  Fine  Arts. 

'Eloquence. — In  the  public  fitting  of  Germinal  15,  year  9, 
the  clafs  propofed  as  the  prize  qneftion  for  eloquence  the 
eloge  of  Nicholas  Boileau-Defpreaux  ;  but,  as  none  of  the 
papers  prefented  were  thought  worthy  of  the  prize,  the  clafs 
propofes  the  fame  fubje6t  again  for  the  year  11. 

The  prize  will  be  a  gold  medal  of  the  value  of  five  hefto- 
grammes,  and  will  be  adjudged  in  the  public  fitting  of  Ven- 
demiaire, year  12.  The  papers  muft  be  tranfmiited  to  the 
fecretary  of  the  Inflitute  before  the  J5th  of  Meiiidor,  year  11. 

Clafs  of  the  Mathematical  and  Phyfcal  Sciences. 

Mathematics. — To  make  a  new  feries  of  experiments  on  the 
prefiure  which  water  in  a  fi:ale  of  motion  exercifes  againft  a 
body  at  refi;,  and  that  which  the  fame  fluid  when  at  reft  ex- 
ercifes  againft  a  body  in  motion  ;  making  it  a  principal  obje6l 
of  refearch  to  meafure  the  particular  prefllire  experienced  by 
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points  properly  diftributed  on  the  anterior,  lateral,  and  p'ofte- 
rior  parts  of  the  furface  of  ihe  body  fubjefted  to  experiment 
and  placed  at  different  depths  in  the  fluid  ;  to  determine  its 
velocity  in  diftl-rent  points  of  the  rtreams  which  arc  neareft 
the  body  ;  and,  in  the  laft  place,  to  determine  the  curves 
%vhich  thefe  ftreams  affe6t,  the  point  where  they  becrin  to 
deviate  from  the  general  d iredi on  of  the  progrelfive  motion 
of  the  body,  and  that  where  they  unite  behind  it. 

The  prize  will  be  a  medal  of  the  weight  of  five  he6lo- 
granimes,  about  70 1.  (lerling,  and  will  be  adjudged  in  the 
public  fitting  of  the  month  of  Nivofe,  year  13.  No  papers 
will  be  received  after  the  30th  of  Fru<aidor,  year  12. 

Phyjics, — The  ciafs  propofed  on  the  1 5t'h  of  Germinal, 
year^8,  as  the  fubjed  of  a  prize  the  following  queftion  :- — 
^'  To  determine,  by  accurate  experiments,  die  influence 
which  atmofpheric  air,  light,  water,  and  earth,  have  upon 
vegetation."  As  two  memoirs  only  were  tranfmitted  on  this 
fubje^l,  neither  of  which  was  thought  worthy  of  the  prize, 
and  as  the  clafs  apprehend  that  the  extent  of  the  quellion 
may  have  difcouraged  thofe  capable  of  examining;  it  with  the 
beft  fuccefs,  they  now  confine  it  to  one  of  its  elements,  and 
propofe  as  follows : — "  To  determine,  by  experiment,  the 
ditferent  fources  of  the  carbon  in  vegetables." 

The  prize  will  be  doubled,  and  conlill  of  the  value  of  two 
kilogrammes  of  gold,  about  280 1.  (lerling.  The  determina- 
tion of  the  clafs  will  be  publiflied  in  the  public  fittincr  of  the 
month  of  Nivofe,  year  13.  The  papers  mull  be  tranfmitted 
to  the  fecretary  of  the  Inllitute  before  the  ill  of  Vendemiaire 
the  iame  year. 

The  cfafs  has  thought  proper  alfo  to  remind  chemifts  of 
the  fabjec't  propofed  for  the  firft  time  on  the  15th  of  Ger- 
minal, year  8,  the  renewed  period  of  which  will  expire  on 
the  I  ft  of  Nivofe,  year  12.  It  is  as  follows; — "  What  are 
the  charac'^ers  which  in  vegetable  and  animal  matters  diftin- 
guifh  thole  which  ierve  as  ferment  from  thofe  in  which  they 
produce  fermentation  ?" 

Report  made  to  the  Clafs  of  the  Mathematical  and  Phjficat 
Sciences  of  the  hifitute  on  th^  Pri-z.cs  founded  by  the' Fir jl 
Conful  for  Difovenes  in  regard  to  Eletlricitf  and  Gal- 
'vanifni. 

The  firfl  confid,  who  even  amid  ft  the  cares  of  war  ha^s 
caufed  the  fcieuces  to  Hourifh,  being  defirous  that  the  peace 
Ihould  carry  them  to  the  higheft  degree  to  which  they  can 
attain,  has  given  to  the  National  Inllitute  the  means  of  acce- 
ierating  their  progrefs. 

His 
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His  intentions  in  this  refpeft  are  exprefTed  in  the  following 
letter,  which  was  tranfmitted   to  the  clafs  by  the  minifter  of 

the  interior:  Paris,  i'rairial  26.    n.   10. 

"  I  intend,  citizen  minifter,  to  found  a  prize  confifting  of 
a  medal  of  3000  francs  (about  120I.  fterling)  for  the  beft 
experiment  which  (hall  be  made  in  the  courfe  of  each  year 
on  the  galvanic  fluid.  For  this  purpofe,  the  memoirs  con- 
taining the  details  of  the  faid  experiments  fliall  be  fent  before 
the  lit  of  Fru^tidor  to  the  firft  clafs  of  the  National  Inftitute, 
which  in  the  complementary  days  fliall  adjudge  the  prize  to 
the  author  of  that  experiment  which  has  been  moft  ufeful  to 
the  procjrefs  of  fcience. 

*•  i  defire  to  give,  by  way  of  encouragement,  the  fum  of 
60,000  francs  (2400I.)  to  the  perfon  who  by  his  experiments 
and  dil'coverics  fliall,  according  to  the  opinion  of  the  clafs, 
advance  the  knowledge  of  eleiilricity  and  galvanifm  as  much 
as  Franklin  and  Volta  did. 

*'  Foreigners  of  all  nations  arc  adn^.itted  to  the  competition. 

**  I  beg  you  will  make  known  theie  diipofuions  to  thepre- 
fidenl  of  "the  firft  clafs  of  the  National  Inilitute,  that  it  may 
give  to  thefe  ideas  fuch  development  as  may  appear  proper; 
my  particular  objeft  being  to  encourage  philofophers,  and  di- 
red  their  attention  to  this  part  of  philolophy,  which,  in  my 
opinion,  may  lead  to  great  difcoveries. 

(Signed)         *^  Bonaparte." 

The  National  Tnftltutc,  which  has  taken  an  aftive  part  in 
the  erand  diicoveries  with  which  the  theory  of  eleftricily  has 
been" enriched,  will  be  fullv  fenfible  of  the  importance  of  the 
fubject  indicated  by  the  iirll  conful.  Oi  all  the  phyfical 
forces  to  which  natural  bodies  are  fubjefted,  eledricity  ap- 
pears to  be  that  the  influence  of  which  is  ofteneft  manifefled. 
It  not  onlv  a6ls  on  inorganic  fubitances,  which  it  modifies  or 
decompofcs,  but  organized  bodies  themfelves  experience  from 
it  the  molt  aftoni(liingeflec^\s.  What  to  the  anticnts  was  only 
the  iimple  refult  of  fome  iitlraftive  properties,  has  become  for 
modern  philofophers  the  fource  of  the  mod  brilliant  difco- 
veries. 

The  hiftorv  of  electricity  may  be  divided  into  two  periods, 
which  are  diliinguiflied  as  much  by  the  nature  of  the  refults 
as  by  that  of  the  apparatus  employed  to  obtain  them.  In 
one,  the  electric  influence  is  produced  by  the  friftion  of  glafs 
or  of  refinous  matters;  in  the  other,  cleilricity  is  put  in  mo- 
tion merely  by  the  mutual  contact  of  bodies.  We  mult  re- 
fer to  the  firlt  of  thefe  epochs  the  di(lin6lion  between  the  two 
kinds  of  cle(5lricitv,  refinous  and  vitreous,  the  analyfis  of 
the  Leyden  flafk,  the  explanation  of  thunder,  the  invention 
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©f  condu6lors,  and  the  exaft  determination  of  the  laws  ac- 
cording to  which  the  repulfive  force  of  the  electric  matter 
varies  accordinsi  to  the  dilfance.  The  fecond  comprehends 
the  difcovery  of  the  nuifcular  contractions  excited  by  the 
contact  of  nieta's,  the  explanation  of  thefe  phaenon  ena  by 
the  motion  of  metallic  eleftricity  ;  and,  in  the  lalt  place,  the 
formation  of  the  electric  pile,  its  analyfi^,  and  its  various  pro- 
perties. Volta  has  done  in  this  fecond  period  what  Franklin 
did  in  the  firft. 

The  fciences  are  now  fo  connected  with  each  other,  that 
every  thing  which  tends  to  improve  the  one  advances  the  reft 
at  the  fame  time.  Under  this  point  of  view,  galvanifm,  in 
the  hiftory  of  them,  will  form  a  memorable  epoch  ;  fur  there 
are  few  difcoveries  which  have  given  to  philofophy  and  che- 
miHry  fo  many  new  fa6ts,  and  faCls  fo  remote  from  thofe 
before  known.  The  aggregate  of  thefe  faClis  has  been  referred 
to  a  general  caufe,  which  is  the  motion  of  elec9:ricity  :  it  re- 
mains to  determine  accurately  the  ci  re  urn  fiances  by  which 
they  are  accompanied,  to  follow  the  numerous  applications 
they  fuggelt,  and  to  difcover  the  general  laws  which,  per- 
haps, are  contained  in  them.  The  2:reater  part  of  the  che- 
mical effects  prefented  by  the  new  kmcis  of  apparatus  are  not 
yet  completely  explained ;  and  it  is  of  the  more  importance 
that  they  ftiould  be  well  known,  as  they  furniih  to  chemiftry 
means  very  powerful  for  decompofing  the  moft  intimate  com- 
binations. It  is  alfo  interelting  to  examine  whether  the  elec- 
tric properties  which  certain  minerals  acquire  in  their  varia- 
tions ol  temperature  do  not  depend  on  a  difpofition  of  their 
elements  analogous  to  that  which  conftitutes  the  Voltaic  pile« 
In  a  word,  it  is  to  be  defired  that  the  theory  of  electricity 
augmented  by  thefe  new  phenomena  ihould  be  completely 
fubje6ted  to  calculation  in  a  general,  direct,  and  rigorous 
manner;  and  the  progrefs  already  made  in  this  path  has 
proved  that  this  difficult  fubje6t  requires  the  fagacity  of  the 
moft  ingenious  philofophy  and  the  aid  of  the  moft  profound 
analyfis. 

But  it  is  in  its  application  in  particular  to  the  animal  eco- 
nomy that  it  is  of  importance  to  conllder  the  galvamc  appa- 
ratus. It  is  already  known  that  metals  are  not  the  only  fub- 
ftances  the  contact  of  which  determines  the  movement  of 
electricity.  This  property  is  common  to  them  and  lome 
liquids,  and  it  is  probable  that  it  extends,  with  divers  modi- 
fications, to  all  the  bodies  of  nature.  Do  not  the  phaeno- 
mena  exhibited  by  thetbrpedo  and  other  ele61:ric  fifties  depend 
on  an  analogous  a6tion  exercifed  between  the  various  parts 
of  their  organization?  and  does  not  this  action  exift  with  a 
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degree  of  intenfity  lefs  fenfible,  but  no  lefs  real,  in  a  number 
of  animals  much  greater  than  has  hitherto  been  believed  ? 
An  exa6l  analyfis  of  thcfe  eBecSls,  a  complete  explanation  of 
the  mechanifm  which  determines  them,  and  a  companion 
of  them  with  thofe  exhibited  by  the  Voltaic  pile,  would,  per- 
haps, aiford  a  key  to  the  mod  important  fecrets  in  the  ani- 
mal economy.  By  thus  cnnlidering  the  aggregate  of  thefe 
phienomena,  one  forcfecs  the  poflibility  of  a  grand  difcovery, 
which,  by  unveihng  a  new  law  ot  nature,  may  condu(Sl,them 
to  the  fame  caiiie,  and  connc6f  them  with  thofe  which  the 
motion  of  cle6fricity  has  preiented  us  in  minerals. 

Of  thefe  confiderations  the  ciafs  was,  no  doubt,  fenfible ; 
and  if  it  did  not  propofe  a  prize  for  the  itnprovement  of  this 
part  of  philofophy,  it  was  for  this  rtfafoiithat,  as  the  extent 
of  the  fubje<Sl  leemed  to  require  more  than  one  competition, 
it  could  not  devote  to  it  exclulively  encouragements  vvhicl)  it 
owes  to  ufeful  knowledcje  in  general.  However,  each  of  its 
members,  and  all  the  learned  of  Europe,  ardently  defired 
that  the  reCearches  of  philofophers  might  be  dn-cci:ed  to- 
wards this  important  object,  and  they  ought  to  congratulate 
themfelves  on  feeing  their  with  accomplilhed  in  the  moll 
complete  manner. 

To  fulfil  the  intentions  of  the  firfl  conful,  and  give  to  the 
competition  all  the  folemnity  which  the  importance  of  the 
obje«Sl,  the  nature  of  the  prize,  and  the  charafter  of  the 
founder  require,  the  commiliion  unanimoufly  propofe  as 
follows : 

The  Clafs  of  the  Mathematical  and  Phyfical  Sciences  of 
the. National  Inftitute  opens  the  general  competition  required 
by  the  firft  conful. 

All  the  learned  of  Europe,  even  the  members  and  afTo- 
ciates  of  the  Inllitute,  are  admitted  to  the  competition. 

7"he  clafs  does  not  require  that  the  memoirs  iliould  be  im- 
mediately addreffed  to  it.  Every  year  it  will  crown  the  au- 
thor of  the  bell  exj^eriments  which  fli ail  come  to  its  know- 
ledoe,  and  which  fliall  have  advanced  the  progrefs  of  the 
fcience. 

The  jrrand  prize  will  be  given  to  the  perfon  whofe  difco- 
veries  Ihall  form  a  memorable  epoch  in  the  hiftory  of  elec- 
tricity and  galvanilm. 

The  prefent  report,  containing;  the  letter  of  the  firft;  conful, 
fliall  be  pruned,  and  ferve  as  a  programme. 

Pone  at  ihc  National  Inllitute,  MeOidor  ii,  year  lo. 

(^>iened)      Laplace,  Halle,  Coulomu, 
Hauy:  and  liiOT,  reporter. 
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The  report  and  its  coticlufions  are  adopted.  It  Ifiiall  be 
read' at  the  next  public  fitting. 

Certified  agreeably  to  the  original. 

(Signed)         Lacroix,  fecretary. 

BATAVIAN  SOCIETY  OF  THE  SCIENCES  AT   HAARLEM. 

This  fociety  has  propol'ed  the  following  queftions  till  the 
I  ft  of  November  1803  : 

I  ft,  What  have  we  been  tanglit  by  the  lateft  obfervations 
in  regard  to  the  influence  of  .the  oxygen  of  atmolpheric  air 
in  changing  colours,  whether  aided  with  the  adlion  of  light 
or  not;  and  what  advantages  can  be  thence  derived  ? 

Jsd,  What  have  vi'e  learned  from  the  difcoveries  refpe6ling 
the  decompofition  of  water  and  atmofpheric  air  in  regard  to 
the  manner  in  which  plants  obtain  their  nouriflinient;  and 
what  conclufions  can  thence  be  deduced  for  improvinn-  the 
culture  of  ufcful  vegetables  ? 

3d,  What  has  experience  taught  us  in  regard  to  the  puri- 
fying corrupted  water  and  other  impure  lubltances  by  means 
of  charcoal  ?  How  far  ca-n  the  manner  in  which  this  is  done 
be  explained  from  the  principles  of  chemillr)  ;  and  what 
further  advantages  can  be  derived  from  it? 

The  fociety  have  extended  alfo  to  the  ift  of  November  1803 
the  three  prizes,  propofcd  in  1799,  refpefting  the  chemical 
difcoveries  in  regard  to  the  phyfiology  of  the  human  body  j 
alfo  the  queftion  propoftd  in  1796,  and  repeated  in  1799, 
rcfpefting  the  \\hale  fiihery  ;  the  queftion,  propofed  in  1^00, 
refpe6ling  Chladni's  vibration  figures  ;  and  the  two  queftions, 
propofed  in  1801,  on  the  nature  of  fire,  and  the  application 
of  it  to  produce  heat,  and  on  preventing  the  corruption  of 
ftagnant  water. 

They  have  repeated  alfo,  for  an  indefinite  time,  the  tliree 
following  queftions,  propofed  1793 — 1795,  on  the  utility  of 
animals  apparently  pernicious ;  on  the  ufe,  in  the  materia 
medica,  of  unknown  indigenous  plants;  and  on  the  plants, 
not  yet  in  ufe,  which  may  be  employed  as  found  and  whole- 
fome  nourifiiment. 

MEDICAL   SOCIETY  AT  MONTPELLIER. 

This  fociety  has  propofed  the  two  following  queftions,  the 
prizes  of  which  will  be  adjudged,  the  firft  in  May  1803,  and 
the  fecond  in  May  1804.    ^^^  prize  for  each  is  500  francs. 

J  ft,  To  determine  in  what  kind  of  chronic  difeafes,  and 
under  what  circumftances,  inflammation  may  be  ufcful  or 
dangerous;  and  in  what  cafes  in  the  treatment  of  thefe  dif- 
eafes it  ought  to  bo  excited  or  moderated  ? 
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ad,  To  eftablifh,  from  experience  and  obfervation,  wh'at 
degree  of  confidence  ought  to  be  given  to  the  method  of- 
ufing  by  friction  certain  fubftances  which  are  generally  ad- 
miniftered  internally  ?  To  determine  the  effefts  of  thefe  me- 
dicines when  taken  internally  and  applied  by  fri6lion,  and 
how  ftrong  the  doles  ought  to  be  ?  To  point  out  the  cirCum- 
fiances  and  difeafes  in  which  either  of  thefe  methods  deferves 
the  preference?  And,  in  the  laft  place,  to  determine  what 
parts  of  the  body  can  be  employed  in  different  difeafes  for 
tlie  more  effetlual  application  of  thefe  remedies  ? 
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HE  attention  of  the  public  has  been  lately  directed  to 
this  art,  almoft  forgotten  in  England,  by  the  arrival  of 
Mi  Garnerin  from  Paris  with  two  aeroltatic  machines  of 
confiderable  fize,  and  a  parachute,  which  have  been  exhi- 
bited for  fome  time  paft  in  the  Pantheon.  As  this  art,  how- 
ever little  it  may  promife  in  Other  refpefts,  has  been  found 
beneficial  in  military  ta«ftics,  and  might  be  employed  with 
great  advantage  in  making  meteorological  and  ftatk;al  ex- 
periments, it  is  well  worth  the  notice  of  fcientific  men : 
we  therefore  hope  that  the  following  particulars  rel"pe6ling 
M.  Garnerin's  two  aerial  excurfions  in  fc^ngland,  on  the  28th 
of  June  and  4th  of  July,  will  be  gratifying  to  our  readers, 
and  particularly  to  thofe  who  had  not  an  opportunity  of  feeing 
him  afcend.  In  a  future  number  we  intend  to  give  a  concifc 
hiftorical  view  of  the  progrefs  of  aero(tation,  with  an  engrav- 
ing of  M.  Garnerin's  balloons  and  his  parachute* 

The  Jirjl  J-^ovagc, 

In  this  excurfion  M.  Garnerin  was  accompanied  by  cap- 
tain Sowden,  who  paid  him  a  fum  of  money  to  enjoy  the 
gratification.  They  afcended  from  Ranelagh  gardens;  and 
the  particulars,  as  detailed  by  M.  Garnerin,  were  as  follow: 

The  morning  of  the  28th  (the  day  of  his  afcent)  appeared 
to  promife  weather  fufHciently  favourable  for  the  purpofe, 
though  it  was  rainy.  At  eleven  o'clock,  therefore,  he  began 
the  chemical  opeiations  neceffary  for  the  production  of  the 
inflammable  ga^^.  The  balloon  filled  rapidly,  though  confi- 
derably  agitated  by  the  wind. 

From  one  o'clock  to  half  pad  four,  the  wind  continued  to 
increafe,  and  At  length  blew  fo  violently,  that,  had  he  made 
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any  previous  experiment  in  this  country,  he  ftiould  have 
yielded  to  the  earneft  lolicitations  of  the  brilhant  and  nume- 
roiH  company  with  which  he  was  honoured,  and  fnould  have 
deferred  his  afcent  to  a  period  lefs  tempeftuous. 

M.  Garnerin,  however,  though  he  determined  not  to  dif- 
appoint  the  public  expectation  himfelf,  ftlt  it  to  be  his  duty 
to  prefs  captain  Sowden  not,  for  the  fake  of  curiofity,  to  ex- 
pofe  himfelf  to  the  perils  attendant  upon  fuch  a  journey  in 
fuch  weather.  The  captain,  however,  rcliited  all  ihefe  folicita- 
tions,  and  refolved  to  accompany  him.  From  a  quarter  pad 
four  to  five  ibme  fliowcrs  of  rain  fell,  which  only  allayed  the 
fury  of  the  wind  for  a  fhort  time,  for  after  they  had  ceafed  it 
blew  with  more  violence  than  ever. 

At  five  o'clock  Melfrs,  Garnerin  and  Sowden  took  their 
feats,  the  cords  were  cut,  and  the  balloon  afcended.  Each 
held  a  flacj  of  the  nation  to  which  he  belono-ed,  which  he 
waved  to  the  company  prefent.  The  balloon  firll  made  the 
tour  of  the  place  where  the  fpe^lators  ftood,  and.  after  being 
greeted  with  the  loud  plaudits  and  gocd  willies  of  every  per- 
fon,  afcended  majeftically  and  rapidly  into  the  regions  of  the 
air.  The  wind  blew  from  the  fouth-weil.  The  balloon, 
therefore,  proceeded  over  St.  James's  park,  the  Thames,  and 
Weitminfter  and  Blackfriars  bridges. 

M.  Garnerin  then  found  thai  the  balloon  becan  to  de- 
fcend  :  he  thre\v  out  fome  ballali,  and  it  rofe  immediately 
with  great  rapidity,  and  carried  the  travellers  over  the  cathe- 
dral of  St.  Paul's. 

During  all  this  time,  the  whole  metropolis  was  diftlndly 
feen  by  the  aeronauts,  whofe  balloon  was  equally  vifible  to 
the  inhabitants  of  the  metropolis.  When  it  was  over  St, 
Paul's,  M.  Garnerin  afked  captain  Sowden  how  he  felt  him- 
felf? The  captain  replied,  that  he  was  perfeftlv  enchanted 
with  Ills  fituation,  and  with  the  fu pe rb  expanfe  of  llcy,  and 
with  the  earth,  now  faft  leflening  to  the  view,  and  foon  to 
be  {^(^w  no  more.  The  temperature  of  the  atmofphere  now 
began  to  change  very  fcnfibly,  and  to  be  fifteen  degrees  colder 
than  when  they  began  to  afccnd.  It  was  extremely  cold. 
The  balloon  continued  rapidly  to  afcend,  was  foon  above  the 
clouds,  and  the  earth  was  vifible  no  more.  When  the  tra- 
vellers were  above  the  clouds,  the  climate  became  fenfibly 
milder:  the  inflammable  air  began  to  dilate,  find  M.  Gar'- 
nerin  gave  it  all  poflible  meansof  vent  proper  for  their  fafetv. 

They  now  dined  with  good  appetites,  and  very  comforta- 
bly, above  the  clouds,  at  an  elevation -of  upwards  of  10,000- 
feet  above  the  earth.  During  the  deiTert,  M.  Garnerin  told 
captain  Sowden  that,  the  pleaianteft  part  of  their  journey  was 

pa  (Ted, 


J  94  Aerojfation. 

paffecl,  and  that  they  muft  now  prepare  for  a  very  difagreea- 
ble  defcent,  on  account  of  the  continued  violence  of  the  wind. 

About  half  an  hour  had  elapfed  lince  their  afcent.  M.  Gar- 
nerin  now  opened  the  valve,  and  the  balloon  delcended  through- 
black  and  cold  clouds;  they  then  defcried  land  again,  and 
aifa  the  fea,  towards  which  their  courfe  was  fall  carrying 
them  :  indeed  thev  were  nearly  over  that  arm  of  it  into 
which  the  Chelmer  empties  itfelf. 

As  foon  as  thev  had  approached  fufficiently  near  the  earth, 
tliev  threw  out  their  anchor  and  cable.  When  the  balloon 
firft  touched  the  grovmd,  it  rebounded  with  confiderable  vio- 
lence; this  rebound  was  followed  by  about  twenty  more, 
more  violent  than  the  firlt.  The  gufts  of  wind  dragged  them 
over  fields  and  hedges,  which  tore  their  hands  and  clothes; 
their  anchor  touched  the  ground  feveral  times,  but  dragged  ; 
and  it  was  not  till  fome  minutes  had  elapfed  that  it  took  a 
lleadv  hold  in  a  thicket  near  a  houfe.  Here  they  conceived 
themfclves  to  be  releafed  from  all  peril :  but  the  inhabitants 
of  the  houfe,  alarmed  at  the  balloon,  would  not  aihft  them; 
nav,  adually  offered  to  fireon'the  adventurous  travellers.  In 
the  mean  time  the  cable  of  the  anchor  broke,  and  they  were 
draiioed  throu'j;h  trees  and  branches,  the  balloon  being  agi- 
tate'cl  to  an  extreme  decree,  and  rebounding  very  violently. 
At  ieno-th  they  were  driven  againll  a  tree,  and  cai)tain  Sow- 
den  received  a  fevere  blow  on  the  back  part  of  his  head.  The 
balloon  was  now  torn  in  the  lower  part,  the  cords  broke,  the 
boat  broke ;  the  travellers  had  hold  of  a  tree,  from  which 
thev  were  torn  by  the  violence  of  the  wind.  At  laft,  a  bound 
which  the  balloon  made,  enabled  them  to  jump  out.  The 
balloon,  abaneloned  to  iifclf,  and  much  torn,  fell  about  200 
paces  further. 

The  place  where  M.  Garnerln  and  captain  Sowden  landed 
was  on  a  common,  four  miles  beyond  Colchefter,  and  fixty 
miles  from  Ranelagh.  The  time  that  elapfed  from  their  de- 
parture to  their  landing  on  the  common  was  three  quarters 
of  an  hour. 

M.  Garnerin's  hands  were  much  torn,  and  his  legs  and 
thiohs  coufiderably  bruifed.  Captain  Sowden  received  a  fe- 
vcre  blow  on  the  back  part  of  his  head,  and  was  much  bruifed 
and  torn  in  other  parts  of  his  body  by  the  buflies  and  trees 
a"-ainlt  vvhich  they  were  driven. 

M.  Garnerin  pays  the  higheft  tribute  to  the  courage  and 
coolnefs  of  his  companion,  who,  after  the  balloon  had  firft 
rebounded,  could  feveral  limes  have  jumped  out  of  it  with 
great  eafe  and  fafety  :  but  he  perfilk'd  in  (baring  the  fate  of 
hi.}  companion,  tilf  they  were  both  enabled  to  land  in  fafety. 
.  *  Captain 
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Captain  Soivden's  Account. 
Mr.  Editor, 

As  numberlefs  queftions  have  been  put  to  me  refpe(9:ing 
the  fenfations  I  experienced  while  in  the  upper  res;ions,  I 
think  it  a  duty  incumbent  on  me  to  inform  the  public,  and 
to  fet  them  right  as  to  the  erroneous  ideas  they  have  of  an 
aeroftatic  vovage.  On  our  firft  afcendino;,  we  felt  a  few  drops 
of  rain.  After  we  had  gained  the  height  of  about  3000  feet, 
I  defired  M.  Garnerin  not  to  afcend  any  higher  till  he  had 
paffed  the  metropolis,  that  the  inhabitants  might  be  gratified 
with  a  fair  view  of  us.  When  we  had  got  at  a  fmall  diftance 
from  London,  we  afcended  through  fome  very  thick  clouds, 
of  which  I  could  perceive  three  diftincl  rows,  at  the  lower 
one  of  which  we  found  the  quickhlver  of  the  thermometer 
at  15°,  and  I  was  obliged  to  put  on  my  greatcoat;  but  on 
afcending  (till  higher  we  found  the  air  more  temperate,  and 
the  quickfilver  rife  gradually  to  5  above  fimimer  heat.  We 
then  feemed  to  be  Itationary,  and  felt  no  more  motion  than 
one  would  feel  in  fitting  in  a  chair  in  a  room.  I  then  pro- 
pofed  to  M.  Garnerin  to  overhaul  our  lockers,  where  we 
found  a  ham,  a  cold  jowl,  a  cake,  and  two  bottles  of  orgeat, 
wines  or  fpirits  being  dangerous  to  take,  owing  to  the  rarefac- 
tion of  the  air.  The  chill  of  the  clouds  having  given  us  an 
appetite,  we  made  a  table  on  our  knees  with  the  feats  of  the 
car,  and  ate  a  very  hearty  meal.  The  clouds  then  difperfed 
from  under  us,  and  we  had  a  delightful  view  of  the  country. 

Whether  it  is  owing  to  the  rarefa6lion  of  the  air,  or  to 
the  (Irong  light  thrown  on  the  earth,  I  cannot  determine^ 
but  I  found  that  my  fight,  which  at  all  limes  is  rather  vi'eak, 
became  fo  ftrong,  that  I  could  eafilv  diftiniiuiih  the  minuteft 
objefts  on  the  earth  :  it  appeared  like  a  vali  panorama,  or 
map,  of  about  fifty  miles  in  circumference,  where  we  could 
not  only  follow  with  our  eyes  the  different  crofs  roads  and 
interfeti'lions  on  it,  but  even  difiinsfniih  the  ruts  on  them, 
and  the  very  furrows  in  the  field.  The  lenfe  of  hearing  was 
ftronger  here  than  on  earih  ;  for,  at  the  height  of  15,000  feet, 
we  could  diftiuftly  hear  the  rattling  of  the  carriages  on  the 
roads,  the  lowing  of  cattle,  and  the  acclamations  of  the  people 
who  faw  us;  though,  at  the  fame  time,  we  could  hardly  hear 
ourfelves  fpeak :  and  I  am  pei-fuaded  that  a  perfon  on  the 
earth,  with  a  lirone;  voice  and  a  fpeaking  trumpet,  might 
make  himfelf  perfectly  underitood  by  anv  perfon  at  that 
height  in  the  air.  I  have  obferved  that  almoft  every  fenfa- 
tion  1  experienced  while  in  the  upper  regions  was  exadlly  the 
contrary  to  what  is  the  general  opinion  of  the  public.  1  was 
aflured  by  a  number  of  the  moft  celebrated  literati,  who  pre- 
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tended  to  be  very  learned  on  that  fubje6l,  that  I  fliould  find 
the  cold  uicreafe,  the  higher  I  afcended;  inftead  of  which  I 
found  the  heat  hicreafe  to  that  degree,  that  I  was  obhged  to 
take  both  my  great  coat  and  jacket  oft\  It  is  alfo  the  irenerat 
opinion  that  looking  down  from  fo  flupendous  a  height  ren- 
ders a  perfon  fo  giddy  as  not  to  be  able  to  keep  his  ieat :  ouj 
the  contrary,  I  found  that  T  could  look  down  with  a  vail  deal 
of  pleafure,  and  without  experiencing  that  inconvenience; 
whereas  looking  round  on  the  vafl  expanfe  that  furrounded 
us,  rendered  my  eyes  fo  dim,  that  I  was  fometimes  a  few  mi- 
nutes before  I  could  perfectly  recover  my  fight.  I  experi- 
enced no  difficulty  of  breathing,  or  inconvenience  from  the 
motion  of  the  balloon  ;  for,  though  we  moved  with  immenfe 
velocity,  we  felt  not  the  lead  wind  or  preffure  of  air,  it  being 
fo  perfectly  calm,  that  the  flags  in  our  hands,  and  thofe  with 
which  the  balloon  was  decorated,  hung  fupine,  nor  did  they 
flir. 

I  obferved,  that  between  every  row  of  clouds,  not  only  the 
atmofphere,  but  the  wind,  varied  fevcral  degrees ;  for,  on  our 
pafling  through  the  firft  cloud  after  leaving  London,  the  wind, 
which  had  before  been  nearly  fouth-well,  changed  to  fouth- 
fouth-eaft,  by  which  means  we  found  ourfelves  over  St.  Al- 
ban's,  in  Hertford fli ire.  On  afcending  fl;ill  higher,  the  wind 
became  nearly  weft,  which  drove  us  over  Epping  foreft,  which 
I  diftinguiflied  very  plainly ;  it  appeared  like  a  goofeberry- 
bufli.  I  then  pointed  out  our  courfe  to  M.  Garnerin  on  the 
map,  and  obferved  to  him  that  we  fhould  foon  perceive  the 
fea,  which  in  a  fliort  time  we  faw  very  plainly.  M.  Garnerin 
then  told  me  we  had  not  a  moment  to  lofe,  and  muft  defcend 
with  all  pofiible  fpecd ;  at  the  fame  time  pointing  out  a  very 
heavy  cloud  to  me,  nearly  under  us ;  and  faid — "  II  faut  que 
nous  paffions-a,  travers  de  ce  drole  la;  accrochez-vous  ferme, 
car  nous  aliens  nous  caiTer  le  col."  I  anfwered — '^  De  tout 
mon  coeur."  We  then  opened  the  valve,  and  we  defcended 
with  rapidity.  On  rufliing  into  the  cloud,  I  found,  as  he  had 
conjedlured,  it  contained  as  violtnt  a  fquall  of  wind  and  raia 
as  ever  I  experienced.  Ilie  attraction  of  the  water,  the  force 
of  the  wind,  and  the  conftant  emiffion  of  gas  from  the  valve, 
hurled  us  with  fuch  velocity  tow  ards  the  earth,  that  I  expe6led 
to  fee  his  prediiSlion  verified  ;  though,  I  can  aflure  you,  my 
ideas  at  that  time  did  not  coincide  with  the  anfwer  i  made 
him. 

M.  Garnerin  flill  retained  all  his  coolncfs  and  prefence  of 
mind  ;  and,  while  we  were  defcending  with  that  extreme 
Iwiftnefs,  defired  me,  the  moment  I  fliould  find  the  car  about 
to  touch  the  earth,  to  catch  hold  of  the  hoop  which  was  faft- 
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*ned  to  the  bottom  of  the  net,  to  which  the  car  was  fufpeud- 
ed,  and  hft  niyfelf  up  into  the  net;  by  which  means  we  faved 
ourfelves  from  being  daflied  to  pieces.  The  balloon  did  not 
reafcend  immediately,  but  dragged  us  along  the  ground,  with 
altonifhing  fwiftnefs,  for  the  length  of  nearly  three  fields,  be- 
fore the  grappling-iron  took  good  hold:  and  then  we  thought 
ourfelves  fafe,  being  clofe  to  a  farm-houfe,  from  which  fe- 
veral  perfons  came  out  to  fee  us  :  but  though  we  threw  out 
ropes  to  them,  and  called  for  help,  they  were  fo  confternated 
that  neither  threats  nor  entreaties  could  prevail  on  them  to 
come  to  our  atlillance;  for,  a*  i  afterwards  heard,  they  took 
us  to  be  two  forcerers,  it  being  rather  an  unufual  thing  to  fee 
two  men  coming  down  poll  hatle  from  the  clouds.  We  were 
for  about  three  minutes  in  that  fituation,  till  another  guft  of 
wind  broke  our  cable,  and  we  afcended  again  nearly  600  feet. 

In  the  buftle  of  preparing  the  ropes  for  the  farmers, 
M.  Garnerin  had  let  the  rope  belonging  to  the  valve  flip  out 
ot  his  hand,  by  which  means  the  bottom  of  the  balloon  was 
prelfed  upwards  by  the  wind.  M.  Garnerin  defired  me  to 
try  to  regain  it;  which  I  at  lafl:  efte£led  by  climbing  up  into 
the  net,  though  the  force  of  the  wind  ftruck  the  tin  tubes 
fattened  at  the  bottom  of  the  balloon,  and  through  which  the 
rope  led,  with  fuch  violence  againft  my  face,  that  it  had 
nearly  llunned  me.  Having  recovered  it,  we  redefcended, 
but  were  borne  with  fuch  violence  acrofs  the  country,  fome- 
times  along  the  ground,  fometimes  in  the  air,  that  i  feveral 
times  propofed  to  M.  Garnerin  to  abandon  the  balloon,  and 
to  fave  ourfelves :  but  he  continually  objefted  to  it,  and  re- 
minded me  of  my  promife  not  to  quit  him.  In  the  mean 
time  we  were  daihed  againll  feveral  trees,  one  of  which  had 
nearly  deltroyed  us :  being  with  my  back  towards  it,  I  re- 
ceived a  blow  on  the  head,  which  threw  me  at  full  length  at 
the  bottom  of  the  car.  M.  Garnerin,  in  attempting  to  affill 
me,  was  nearly  thrown  overboard ;  two  of  the  cords  that  held 
the  car  broke,  and  at  the  fame  time  fome  of  the  branches 
tore  the  balloon :  upon  which  M.  Garnerin  cried  out,  "  The 
balloon  is  torn,  and  we  are  faved."  Another  guft  of  wind 
difengaged  us  from  the  tree,  and  we  touched  the  ground 
once  more,  with  a  lefs  violent  fliock  than  before.  We  thea 
both  got  out,  but  fo  exhaufted  with  our  numerous  exertions 
that  we  had  hardly  ftrength  to  follow  the  balloon,  which  Tell 
again  about  200  paces  further;  when  we  completely  maf- 
tered  it,  by  throwing  ourfelves  upon  it^  and  by  that  means 
prefling  out  the  remamder  of  the  gas. 

It  rained  fo  very  hard,  that  I  propofed  to  M.  Garnerin  to 
leave  the  balloon  in  the  field,  and  go  in  fearch  of  fome  houfe 
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for  fhelter  and  refreilimcnt.  \Vc  accordingly  made  the  beft 
of  our  way  to  a  houfe,  which  we  efpied  about  half  a  luile  off, 
belonging  to  a  Mr.  Kingtbery:  and  here  a  very  curious  mif- 
take  took  place.  When  we  inquired  for  the  mailer  of  the 
houlc,  Mr.  Kingibcry  appeared  :  but,  feeing;  two  perfons  ot 
fo  ftrange  an  appearance,  (M.  Garnerin  having  a  French  hat 
on  with  the  national  cockade,  bearing  the  tri-coloured  flag, 
and  myfelf  being  in  a  Tailor's  drefs,  with  the  union  jack  in 
my  hand,)  be  imagined  we  came  on  account  of  the  eleftion  ; 
and,  before  we  could  addrefs  him,  laid,  "  Gentlemen,  though 
I  am  a  freeholder,  I  have  made  a  determination  not  to  vote 
for  one  nde  or  the  other."  So  nmch  was  he  impreffed  with 
this  idea,  that  it  was  fome  time  before  we  could  make  him 
fenfible  that  we  had  nothing  to  do  with  the  ele<Slion,  but  that 
we  came  in  a  balloon,  in  three  quarters  of  an  hour,  from 
London  ;  that  we  were  very  much  brnifed  and  tired,  and  that 
we  required  his  afli (lance  and  flicker.  Be  then  received  u3 
in  the  moft  iiofpitable  manner,  not  only  providing  us  with 
refrefhments  and  dry  clothes,  but  even  offered  us  beds,  the 
life  of  his  houfe  and  horfcs,  and  fent  immediately  fome  far- 
mers with  a  cart  to  carry  the  balloon  from  the  field  and  con- 
vey it  to  a  place  of  fafetyj  and,  as  we  cxprefTed  a  wifli  to  get 
to  Colchefler  that  night,  he  fent  for  a  poft-chaifc  to  convey 
us  thither,  where  wc  were  received  with  loud  acclamations 
by  the  inhabitants.  The  next  day  we  returned  to  Langen- 
hoe,  where  we  had  left  the  balloon,  and,  after  drying  it  on 
the  grafs,  packed  it  up,  and  made  the  befi:  of  our  way  to 
town,  where  we  arrived  about  four  o'clock  the  next  morning. 

I  cannot  help  admiring  the  coolnefs  and  prefence  of  mind 
M.  Garnerin  prelerved  even  in  the  moft  imminent  danger;  and 
I  am  fo  confident  of  his  great  talents  and  fkill  in  conducting 
a  balloon,  that  I  would  venture  to  go  to  the  end  of  the  world 
with  him. 

This  is  as  near  a  ilatemci)t  as  T  can  recolleCl :  and  1  iliould 
take  it  as  a  favour  if  you  would  infert  it  in  your  Publication, 
as  you  will  thereby  fave  me  a  great  deal  of  trouble,  having 
hardly  breath  enough  to  anfwer  the  numerous  inquiries  con- 
cerning our  aerial  excurlion.     I  am,  Sir,  yours,  8cc. 

K.  C  SOWDEN. 

The  fecond  Fojyags. 

M.  Garnerin  was  accompanied  in  this  voyage  by  Mr. 
Locker,  who  gives  the  following  account  of  it : 

Although  the  world  has  been  already  prefented  with  an  ac- 
count of  a  late  aerial  excurlion,  I  flatter  myfelf  fo  much  in- 
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tereft.  is  ftlil  entertained  by  the  public  for  the  fiifety  of  M,  Gar- 
nerin,  that  the  following  particulars  of  his  fecond  afccnt  will 
prove  acceptable.  The  very  unfavourable  weather,  attended 
with  a  heavy  gale  at  fouth  and  Ibuth-weft,  induced  M.  Gar- 
nerin  to  give  up  his  intention  of  afcending  to  difnlay  the  pro- 
niifed  experiment  of  the  parachute.  In  this  event,  it  had 
been  arranocd  that  Mr.  Sowden  {hould  once  more  accom- 
pany him;  but  fome  mifunderdanding  having  taken  place 
between  thofe  gentlemen,  and  having  had  iome  previous 
converfation  on  the  preceding  day  with  M.  Garnerin  on  the 
fubjed,  I  afcended  with  him  yefterday  afternoon  at  ten  mi- 
nutes before  five  o'clock  from  Lord's  Cricket-ground.  The 
ftrong  alTurances  of  my  companion,  added  to  what  I  had  read 
on  the  fcience  of  acroftation,  and  the  experience  of  former 
aeronauts,  had  fo  fully  perfuaded  me  of  my  perfe6f  fecurity, 
that  I  enjoved  the  wonderful  and  enchanting  profpeft  which 
now  prefented  itfelf  with  unmixed  pleafure.  Although  the 
denfe  ftate  of  the  atmofphere  obftruited  the  fight  of  difi;ant 
obje6ts  in  fo  great  a  degree  that  our  horizon  was  fomewhat 
limited,  the  unufual  concourfe  of  fpe6lators,  which  gradually 
diminiflied  to  an  undiltinguifhed  mafs,  and  the  view  of  a 
great  part  of  the  metropolis,  together  with  the  furrounding 
country,  afforded  me  an  entertainment  well  worth  the  pur- 
chafe  of  any  fuppofed  danger.  After  throwing  out  fome 
part  of  our  ballaft  we  afcended  very  rapidly,  and  by  the  in- 
tervention of  fome  thick  clouds  (which  had  much  the 
appearance  of  a  fea  of  cotton  beneath  us,  as  defcribed  by 
Mr.  Baldwyn,  of  Chefter),  we  entirely  loft  fight  of  the  earth. 
We  moved  with  much  rapidity,  although  our  motion  was  to 
me  perfeftly  imperceptible ;  and  at  length  the  clouds  di- 
fperfing,  we  again  faw  the  coiantry  below  us.  I  attempted, 
in  vain,  to  afcertain  our  fituation,  by  calling  to  my  recol- 
lection the  appearance  of  the  country,  which  appeared  to  me 
more  like  a  profpeft  feen  in  a  camera,  when  placed  in  a  very 
elevated  fituation,  than  any  thing  to  which  I  could  compare 
it;  I  think  a  map  is  an  incorreft  comparifon,  as  the  various 
objects  are  not,  as  in  nature,  delineated  with  fufficient  mi- 
nutenefs  to  bear  fuch  a  refemblance. — About  this  time  M. 
Garnerin  looked  at  his  watch,  and,  obferving  we  had  been 
five  minutes  on  our  voyage,  propofed  to  defcend  in  about  the 
fame  time. 

The  perufal  of  Mr.  Sowden's  narrative  led  me  to  obferve, 
with  much  attention,  the  power  of  hearing  noifes  below. 
Neither  M.  Garnerin  nor  myfelf  could  diftinguifh  founds 
above  the  elevation  of  3  or  4000  feet  3  though  M.  Garnerin 
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imagines  a  very  confufed  found,  but  totally  undiftinguifli- 
able,   may  be   heard  confidcrablv  higlier.       AVe  never  at- 
tained a  greater  height  this  day,  by  M.  Garnerin's  compnta- 
lion,  than  about  ]  200  French  toifes,   or  7800  feet,  as  M. 
Garnerin,  being  defirous  to  return  the  fame  evening  to  town, 
did  not  choofe  to  lofe  a  favourable  opportunity  of  defcending. 
At  length  we  faw  at  a  diftance  what  afterwards  proved  to  be 
Epping  foreft,  with  a  range  of  diftant  hills  beyond  ;  and  ob- 
ferving  an  open  champaign  country,  M.  Garnerin  opened  the 
valve,  and  we  began  to  defcend.  He  directed  me  to  call  to  fonie 
perfons  employed  in  a  field,  as  we  approached  the  ground, 
to  take  hold  of  the  ropes  which  we  had  thrown  out  for  the 
purpofe,  and  recommended  me  to  hold  fafl:  by  the  cords,  to 
avoid   the  fliock  on  the  balloon's  firft  touching  the  earth. 
This  precaution  proved  very  neceflfary,   as  the  force  with 
which  we  dcfcended  was  very  confiderable,  from  the  force  of 
the  wind  rather  than  by  our  fpecific  gravity,  and  the  rebound 
bore  us  up  again  with  velocity  to  the  height  of  150  or  200 
feet.     In  redefcendino;  we  ftruck  againft  a  tree,  the  fhock  of 
which  gave  M.  Garnerin  a  fevere  blow  on  the  back;  and  he 
obferved  that  this  was  the  only  occafion,  during  a  period  of 
twelve  years  in  which  he  had  been  in  the  habit  of  aeronavi- 
gation, and  the  27th  time  he  has  afcended,  that  he  ever  fuf- 
fered  fuch  an  inconvenience.     Several  of  the  peafantry  being 
now  at  hand,  we  were  prevented  from  any  further  afcent, 
and  alighted  from  the  car  with  perfect  fafety.     We  immedi- 
ately inquired   our  fituation,  and  found  we  had  fallen  in  a 
field  of  Mr.  Owen's,  at  Chingford,  in  EflTex  ;  and,  referring 
to  our  watches,  obferved  we  had  made  our  voyage  exa6lly  in 
one  quarter  of  an   hour.     We  difpatched   a  meflenger  to 
Woodford  for  a  pofl-chaife,  and,  having  exprefied  the  in- 
flammable  air,  packed   the  balloon  in  the  car,  and  had  it 
conveyed  to  a  fmall  inn  at  Chingford-green,  adjoining  which 
we  had  defcended;  from  whence,  after  a  flight  repaft  on  fome 
provifions  we  had  brought  with  us,  we  fet  oft'  for  London, 
and  arrived   at  M.  Garnerin's,  in  Poland-ftreet,  a  quarter 
atter  nine  in  the  evening. 

Although  the  mob,  which  furrounded  us  on  our  dcfcent, 
were,  as  ufual,  both  troublefome  and  oflicioufly  impertinent, 
we  received  great  attention  from  Mr.  Hughes,  of  the  Stamp- 
office,  London,  and  feveral  other  gentlemen,  who  beheld  our 
arrival.  Attention  would  have  been,  however,  infured  to  us, 
if  necelTary,  by  the  paper  put  into  the  hands  of  M.  Garnerin, 
■figned  by  his  royal  highnefs  the  prince  of  Wales,  the  duchefs 
of  Devonfhire,  lords  Belborough_,  Cathcart,  and  other  perfons 

of 
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of  diftin6lion,  who  witneffed  our  afcenfion  at  Lord's  Cricket 
Ground.     I  am,  &c. 

Greenwich,  July  6.  Ed.  HaWKE  LoCKER. 

(COPY.)  July  5,  1802. 

**  We.  the  unclerfigned,  having  been  prefent  at  the  afcenfion  of  iVI.  Gar- 
nerin  with  his  balloon  this  afternoon,  and  witneffed  the  entire  fatisfa6lion 
of  the  public,  beg  leave  to  recommend  him  to  the  attention  of  any  gentle- 
man in  whole  neighbourhood  he  may  happen  to  defcend. 

George,  P.VV.         Beiborough.       R.  Ford." 
G.  Devonfhire.  Cathcart. 

M.  Garnerin's  balloon  afcended  at  Lord's  Cricket  Ground,  London,  at 
ten  minutes  before  five,  and  defcended  at  Chingford-green,  in  Effex,  in  a 
field  of  Mr.  Owen's,  at  five  minutes  paft  five,  paffing  a  diftance  of  nine 
miles  in  one  quarter  of  an  hour  :  this  circumilance  attefted  at  the  I^iug's 
Head,  Chingford-green,  in  the  prefencc  of 

George  Clinton  Davits,  Thomas  Williams, 

John  Hughes,  Stamp-office,  London;  George  Soames, 

John  Odtrins,  Richard  Pamphilion, 

Garnerin,  Zt-,        •  •  1  n  ,  •  r 

E    H    Locker  K  aerial  travellers  upon  this  occalion. 

We  believe  Mr.  Locker  means  to  publifli  a  fuller  account 
of  his  voyage. 

VOYAGES   AND   DISCOVERIES. 

C.  Riedle,  gardener  to  the  expedition  under  Capt.  Baudin, 
has  addrefled  the  following  letter  to  C.  Thouin,  profeflor  in 
the  National  Mufeum  of  Natural  Hiftory  : 

"  Ifiand  of  Timor,  September  2S,  iRoi. 

"  We  left  the  Ifle  of  France  on  the  25th  of  April  laft.  Our 
paffage  to  Lewin's  Land,  New  Holland,  was  thirty-two  days. 
Scarcely  had  we  arrived  on  the  coaft,  when  the  currents  drove 
us  to  the  diftance  of  more  than  ten  leagues.  We,  however, 
fucceeded  in  approaching  it,  and  coafied  along  it  for  feveral 
days  at  the  diftance  of  about  two  leagues  without  obferving  a 
fingle  place  where  we  could  land  in  fafety  with  ihe  boat.  The 
whole  coaft  is  bordered  with  reefs:  itprefents  a  barren  afpe6l, 
and  nothing  is  feen  but  fmall  bufhes  amidft  white  fand.  But, 
when  wc  reached  the  latitude  of  Point  North,  we  difcovered 
a.  vaft  bay,  the  entrance  of  which  appeared  to  be  at  leaft  fif- 
teen leagues  in  breadth,  and  which  penetrates  more  than  ten 
leagues  inland.     It  was  called  the  Baye  ihi  Geographe*, 

"  We  anchored  in  this  bay  on  the  28th  of  May.  The 
firft  care  of  our  commandant  was,  to  difpatch  an  officer  to 
found  it,  and  conftru6l  a  chart  of  it.  I  obtained  leave  to  go 
in  the  boat.  We  landed  at  a  place  bare  of  vs/ood,  but  orna- 
mented with  a  great  variety  of  plants.  I  much  regret  that  I 
was  able  to  remain  here  only  a  few  moments. 

"  Next  day  we  hove  up  our  anchor  in  order  to  take  a  fta- 
*  Tliib  is  the  name  of  the  commodore'?  vcficl. 
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taon  at  the  bottom  of  the  hay.    A  great  part  of  the  crew  went 

on  {here;  and  here,  for  the  tirft  time,  we  had  an  opportunity 
of  feeing  the  natives  o^  the  country. 

"  The  {bores  of  this  hav,  thofe  at  leaft  which  we  were  able 
to  explore,  prefent  in  general  only  downs,  or  fma!l  hills  of 
fand  accumulated  bv  the  wind.  Some  Ihrr.bs  grow  here,  but 
thinly  fcattered,  and  the  largeft  are  not  fix  feet  in  height. 
Beyond  thtfe  are  low  grounds  covered  wiih  thick  woods. 
Among  thefe,  in  particular,  is  dillinguiflied  a  kind  of  juni- 
per Thcfe  beautiful  trees  retain  their  foliage  throughout  the 
■whole  year,  grow  verv  clo  c  to  each  other,  and,  as  their  tops 
all  rife  to  the  fame  hught,  hey  appear  to  the  eye  which  views 
them  from  the  top  of  the  downs  like  large  ft)eets  of  verdure 
extended  horizontally  and  attached  to  different  trees  which 
furround  them.  Their  bark,  which  is  exceedingly  thick, 
and  five  or  fix  lines  in  thi<  knefs,  is  emploved  by  the  inhabi-' 
tants  for  covering  their  huts,  to  make  drcffes  to  fecure  ihem 
from  the  cold,  and  as  beds  to  deep  on. 

"  The  upper  part  of  the  foil  confilts  of  a  firatum  of  vege- 
table earth,  of  the  colour  of  turf,  at  lead  fix  inches  in  thick- 
nefs.  Below  is  found  \ery  black  fnofs  earth.  1  colle6ted 
fome  of  it  as  a  fpecimen. 

*'  This  day  I  obtained  feveral  beautiful  plants,  among 
vhich  were  a  gnaphalwjn,  with  large  flowers^  as  white  as 
■fnow ;  and  an  atnplex,  vi  ith  larger  and  longer  leaves  than 
thofe  of  the  bay  laurel.  .  met  with  others  which  were 
not  new  to  me,  and  I  even  faw  fome  which  grow  in  the 
neighbourhood  of  Paris.  Our  excurfion  ended  with  the  day, 
and  it  was  night-fall  when  we  returned  on  board. 

"  It  was  intended  that  we  (liould  fail  from  the  bay  next 
Imorning;  but  the  officers  of  the  Naturalijle" .,  who  had 
landed  on  a  ditierent  part  of  the  coaft,  having  reported  to  the 
commodore  that  thev  had  difcoveicd  a  kind  of  river,  it  was 
deternnned  that  the  long  boat  and  a  eanoe  fhould  be  fent  to 
explore  it.  Every  bod\'  uiflied  to  be  of  the  party:  the  botanift:, 
the  niineralogifi,  the  doctor,  the  commodore's  fecretary,  and 
myfelf,  were  admitted. 

"  This  day  was  a  day  of  misfortune.  I  bad  made  a  rich 
oollcftion  of  plants,  and  was  returning  loaded  with  them  to 
the  landincr-place,  when  i  learned  that  the  boat  had  run 
aground,  and  that  it  was  impoflible  to  get  it  afloat  again. 
The  canoe  fet  out  alone  at  ten  in  the  evening,  and  the  officer 
who  had  charge  of  it  promiled  to  ufe  the  utmod  diipatch  to 
inform  the  commodore  of  our  difagieealle  fituation 

*'  The  number  of  perfons  on  (bore  being  fixteen,  we  made 

.  ■*  The  otaer  veil;;!  belonging  to  tht  expedition. 
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an  Intrenchment  around  u<,  lighted  a  large  fire,  and  ap- 
pointed a  guard  of  three  men  to  keep  watch  during  the 
night.  Next  day  pafled  away  without  hearing  any  news 
from  the  fhip.  The  day  following  ftill  nothing  was  feen. 
The  fea,  however,  appeared  to  be  vifibly  rougher,  and  to 
become  more  and  more  threatening.  We  began  to  be  in 
want  of  provifions  and  uater.  At  lali,  on  the  third  day,  we 
faw  a  boat  coming  from  tlie  Gcograpke,  which  brought  us 
all  the  afliftance  we  flood  in  need  of.  We  learned,  that  the 
one  which  carried  to  the  commodore  the  news  of  our  diflrefs 
had  been  thirty-fix  hours  in  reaching  the  veffi  I,  having  had 
to  flruggle  again  (I  a  very  hollow  fea  ;  that  the  barometer  had 
fallen  more  than  fix  lines  in  the  courfe  of  a  very  fhort  time  j 
and  that  every  thing  announced  a  violent  florm.  The  com- 
modore requefted  us  to  hafien  our  embarkation  ;  and  to  leave 
on  fhore  our  arms  and  ammunition,  together  with  all  our 
baggage,  and  even  all  the  plants  which  I  had  carefully  col- 
le<ited,  and  for  which  there  was  no  room  in  the  canoe.  It 
was  juft  time :  two  hours  later  we  fhould  not  have  been  able 
to  reach  the  fliip :  it  would  even  have  been  impoflible  to 
embark. 

*'  A  canoe  having  been  difpatched  from  the  Naturali/le  to 
recover  the  effects  we  had  left  on  fhore,  one  of  the  failors,  an 
excellent  fwimmer,  threw  hirnfelf  into  the  fea  to  tow  it  on 
fnorej  but,  being  thrown  down  by  the  waves,  he  funk  and 
difappeared.  The  canoe  returned  without  landing,  and 
brought  back  nothing  but  the  melancholy  intelligence  of  tlie 
iofs  it  had  fuflained. 

"  We  were  three  days  in  getting  from  this  bay.  The 
day  after,  the  Naturalijle  feparated  from  us ;  and  we  did  not 
fee  her  again  till  fhe  reached  Timor,  a  month  after  our  arrival 
at  that  iiland. 

*'  After  we  left  the  bav,  and  when  the  bad  ■weather  was 
over,  we  approached  the  land,  and  ftretched  along  the  coaft 
as  near  to  it  as  poffible.  Never  in  my  life  did  I  fee  a  country 
more  arid  or  barren:  not  a  drop  of  good  water  to  be  got; 
little  or  no  vegetation  ;  and  the  land  inaccefliible,  and  fur- 
rounded  by  reefs  and  deep  water.  Sometimes,  when  at  the 
diltance  of  fix  leagues  from  the  coaft,  we  had  thirty-fix  fa- 
thoms water,  and  in  a  few  minutes  we  found  only  five. 

"  In  this  manner  we  reached  the  Baye  des  Chiens  Marins, 
where  the  veffel  anchoad.  During  the  time  we  flaid  here 
1  had  an  opportunity  of  vifiting  two  iflands,  which  may  be 
each  twelve  or  fourteen  leagues  in  extent.  I  traverfed  them 
nearly  in  every  direction,  obferving  with  great  care  their  na- 
tural produdions,  particularly  the  plants,  feveral  of  which 

were 
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were  unknown  to  me.  I  collefted  feventy  fpecies.  It  was 
then  1  regretted  that  I  had  not  been  able  to  land  on  different 
points  of  the  immenfe  coaft  along  which  we  had  failed. 
Notwithf^anding  its  appearance  of  fterility,  what  afloreof 
hidden  curious  and  unknown  productions  it  would  have  pre- 
f "en ted  to  me  ! 

"  On  our  departure  from  the  Baye  des  Chiens  Marins  we 
ilifcovered  u  new  ifland,  which  we  marked  on  our  chart.  We 
called  it  I'ljJe  des  Amiraux,  becaufe  we  law  a  great  many  birds 
of  that  name  upon  it.  This  ifland  is  about  three  leagues 
from  the  land.  Notwithfl;anding  the  good  intentions  of  the 
commodore,  it  was  not  pofl^ble  for  any  of  the  naturalifls  to 
go  on  (hore;  but  the  officer  ordered  to  reconnoitre  it  brought 
"back  feveral  beautiful  fhells  and  plants.  He  obferved  alio  a 
c[uadrupcd  of  the  fize  of  a  fhepherd's  dogj  and  difcovered  a 
fpring  of  excellent  water. 

'*  We  continued  our  voyage  along  the  coafls  of  New  Hol- 
land, but  no  where  went  on  fhore.  At  length,  after  a  moft 
dilmal  navigation,  we  anchored,  on  the  23d  of  Auguft,  in  the 
harbour  of  Coupant,  in  the  ifland  of  Timor.  On  the  25th  we 
took  up  our  lodging  on  fliore  in  two  houfes  provided  by  the 
governor  for  the  commodore :  the  latter  refides  in  one  of 
them,  and  the  naturalifts  in  the  other. 

*'  How  great  a  contrafl  this  fertile  and  woody  country, 
efpecially  in  the  part  which  we  inhabit,  forms  with  the  coafts 
■we  have  jufl  failed  along  !  The  plants,  indeed,  are  not  fo  un- 
common as  thofe  of  New  Holland.  A  great  many  of  them 
are  cultivated  in  the  Ifle  de  France.  I  have  feen  the  wild 
bread-fruit  tree,  mango  trees,  and  tamarind  trees  of  a  pro- 
digious height,  areca  trees,  cocoa-nut  trees  of  different  kinds, 
the  maringa,  fophara,  See.  The  whole  country  around  the 
harbour  of  Coupant  is  covered  with  thefe  beautiful  trees.  I 
have  feen  fig  trees  thirty  feet  in  circumference,  fhading  the 
ground  to  a  great  diflance  with  their  branches,  and  capable 
of  flieltering  from  the  rain  a  whole  battalion  of  foldiers.  I 
found  the  rizophora  ynangas,  which  I  had  before  obferved  in 
America;  but  the  tree  which  appeared  to  me  moft  remarkable 
was  the  cafuarina,  the  trunk  of  which  grows  to  the  fize  of 
ten  feet  in  circumference,  and  rifes  to  the  height  of  fifty. 

'^  This  ifland  is  watered  by  a  multitude  of  ftreams:  it 
contains  beautiful  plains,  which  are  eafily  laboured  with  the 
plough.  The  principal  obje6ls  of  cultivation  aie  rice,  maize, 
yams,  and  tobacco. 

"  i  have  already  made  a  great  many  herborizing  excur- 
fions  in  the  ifland.  In  drying  the  plants  for  the  bortus  Jiccns, 
I  do  not  forget  to  preferve  living  ones,  to  be  conveyed  to  the 

Ifle 
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Tfle  of  FiMucc,  and  perhaps  to  Europe.  I  fliall  leave  tlvim  at 
Timor,  to  which  we  intend  to  return  when  we  have  explored 
the  fouth  part  of  New  Holland.  I  have  little  hope  of  bring- 
ing back  many  from  that  llrange  countrv.  The  commodore 
has  already  informed  me  that  it  is  almolt  impoihble  to  carry 
on  board  living  plants  on  a  coad  fo  dangerous,  and  to  {tow 
them  in  a  veilel  where  fo  much  room  is  required  for  perform- 
ing the  multiplied  manoeuvres  rendered  neceffary  by  the  in- 
creafed  dano-er. 

*'  I  tliink  we  fliall  leave  this  place  about  the  end  of  the 
month  in  order  to  explore  the  fouth  coall  of  New  Holland." 


The  court  of  Madrid  has  determined  to  fend  out  two  fga- 
vans  to  make  difcoveries  in  the  interior  of  Africa.  Thev  are 
now  at  Paris,  but  are  to  vifit  this  country  for  the  purpofe  of 
purchafing  mathematical  and  aftronomical  inftruments.  They 
wifli  alfo,  previous  to  their  departure,  to  have  an  opportunity 
of  conferring  with  the  African  Society,  and  of  feeing  Mungo 
Parke,  who  is  fo  eminently  qualified  to  give  them  that  pre- 
vious information  which  may  enable  them  to  profecute  their 
refearches  with  fuccefs, 

ANTIQUITIES. 

The  prefe6l  of  the  department  of  the  C6tes-du-Nord  having 
ordered  fome  refearches  to  be  made  bv  digging  in  the  village 
of  Courfeult,  two  leagues  from  Dinan,  the  workmen  employed 
came  to  the  ruins  of  a  buried  city,  refpe6ting  the  exiitence  or 
deftru(5lion  of  which  no  traditionary  accounts  are  preferved. 
Several  antiquaries  are  of  opinion  that  it  was  the  anticnt  ca- 
pital of  the  Curiofolites,  the  name  of  which  is  (lill  preferved  in 
the  corrupted  appellation  of  Courfeult.  Several  highways,  the 
pavement  of  which  is  in  good  prefcrvation,  end  at  this  vil- 
lage, and  proceed  in  the  following  directions  :  one  towards 
Rennes,  another  towards  Vannes,  a  third  towards  Cou- 
tances,  and  a  fourth  towards  the  fea.  A  quantity  of  walls, 
of  greater  or  lefs  thickiiefs,  have  been  found,  which,  no 
doubt,  formed  the  houfes  and  ftrects  ot  the  town;  cifterns; 
the  half  of  an  oifagon  temple ;  a  great  many  medals  of 
Nero,  Tiberius,  Fauftina,  Conltantine,  and  others,  wath  ftnall 
bronze  figures.  There  is  reafon  to  hope  that  more  important 
difcoveries  will  be  made  to  decide  the  uncertainty  which  pre- 
vails amono"  the  learned  in  recjard  to  the  exiftence  of  this 
antient  town. 

In  our  eleventh  volume  we  informed  our  readers  that 
M.  Von  Hammer  among  other  intereliing  objetls  had  difco- 
vered  and  got  polVeflion  in  Egypt  of  an  Arabian  MS.  of  great 
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antiquiU',  wlilch  would  probably  fumifli  a  complete  key  to 
the  hieroglyphics.  We  are  now  able  to  ftate  fome  further 
particulars  refpefting  this  invaluable  acquifition.  The  tide 
of  the  work  is,  "  The  \vi(hed-for  Object  in  regard  to  the 
Secret  of  the  Alphabets,"  collected  in  the  time  of  the  caliph 
Merwan  by  a  man  of  learning,  who  at  that  period  was  much 
employed  in  tranflating  Syriac  and  Cbaklaic  books  into  the 
Arabic.  The  name  of  the  author  is  Achmed  Ben  Abube.vCr 
Ben  Wahfchize.  It  contains  eighty  alphabets ;  fome  of  them 
known,  fome  unknown ;  fome  of  them  now  in  ufe,  and  fome 
of  them  employed  in  the  eaft  for  writing  in  cyphers  :  and, 
at  the  end,  three  tables  of  hieroglyphics  with  an  explana- 
tion added  to  them  in  Arabic,  and  which  is  founded  on 
principles  more  agreeable  to  truth  than  could  be  expecSted 
from  an  Arai)ic  work  on  the  fubjetSl.  The  gentleman  who 
found  this  manufcripL  had  it  tranflated  into  Engliih  on  his 
arrival  from  Egypt;  and  Mr.  Nicol,  ihe  bookfeller,  known 
by  his  zeal  for  the  progrefs  of  every  thing  that  tends  to  pro- 
mote the  caufe  of  literature,  has,  we  underftand,  undertaken 
to  publidi  the  original  and  tranflation  at  his  own  expenfe. 
The  unknown  alphabets  are  to  be  cut  in  wood,  and  the  text 
will  be  printed  with  a  new  letter  which  exceeds  in  elegance 
any  thing  of  the  kind  ever  before  produced  in  oriental  types. 
This  work  will  be  ready,  it  is  fuppofed,  in  the  courfe  of  the 
prefentyear;  and,  with  Zocga's  new  work  on  obeliflcs,  and 
the  works  to  be  pubHflied  by  the  Society  of  Antiquaries  on 
the  ftone  with  three  infcriptions,  in  the  hieroglyphic,  vulgar, 
and  Greek  language,  will,  in  all  probability,  throw  great  light 
on  this  fubje6l,  not  yet  fufficiently  explained, 

MAMMOUTH. 

The  following  is  an  extraft  of  a  letter  on  this  fubje6l  from 
C.  Roume,  private  agent  of  the  French  government  at  Saint 
Domingo,  dated  Philadelphia,  January  4,  1803: 

*'  Mr.  Pcale,  that  indefatigable  natin-alift,  whom  the  Ame- 
ricans have  the  happinefs  to  poflefs  without  knowing  bis  me- 
rit, has  difcovered  leveral  fkeletons  of  the  manmiouth,  one  of 
which  is  entirely  complete  except  a  hw  of  the  double  parts; 
but  drawings  of  the  parts  which  are  wanting  have  been  made 
from  thoic  that  remain.  He  has  taken  the  greatetl:  care  to 
mount  this  Ikeleton,  and  yeflerday  it  was  publicly  exhibited. 

*'  The  firft  day,  however,  was  dellined  only  for  the  mem- 
bers of  the  Academy  of  Arts  and  Sciences  at  Philadelphia; 
and  I  fliould  not  have  been  able  to  pay  a  vifit  to  this  antient 
inhabitant  of  America  had  it  not  been  for  the  poliienefs  of 
Mr.  Peale,  who  admitted  me  into  the  exhibiliou-room,  with 
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feveral  Frenchmen  who  accompanied  me,  and  particularly 
C.  FoiifTenguy. 

"  The  latter,  then,  can  tell  vou,  that  the  fkeleton  of  the 
niammouth  does  not  fcnfibly  differ  Irom  that  of  the  Afiatic 
elephant  but  by  fonie  particularities  in  the  teeth  and  tulks. 
The  maxillary  teeth  of  the  elephant  touch  each  other  in  fur- 
faces  not  very  unequal ;  while  the  upper  furfaces  of  the  teeth 
of  the  lower  jaw,  and  the  inferior  furfaces  of  the  teeth,  of  the 
upper  jaw,  in  the  niammouth,  are  furnifhed  with  very  pro- 
jninent  and  pretty  (liarp  tubercles. 

'^  The  tuflcs  of  the  elephant  have  only  one  curve,  while 
thofe  of  the  maramouth  have  a  double  curve.  They  firll 
iffue  from  the  upper  jaw  more  divergent  than  thofe  of  the 
elephant  J  they  thon  turn  fo  as  to  form  part  of  a  fpiral,  devi- 
ating more  and  more  to  the  left.  In  a  word,  lotting  afide  the 
double  curve,  and  confidering  each  tulk  in  profile  as  if  it  were 
traced  out  on  the  fame  plane,  the  whole  of  the  curve  of  the 
tuflcs  of  the  niammouth  is  rounded  much  more ;  that  is  to 
fav,  prefents  an  arc  of  a  great  many  more  degrees  than  that 
of  the  elephant. 

"  Had  a  fkeleton  of  the  elephant  been  placed  bv  the  fide 
of  the  prefent  one,  I  fhould,  perhaps,  have  been  able  to  re- 
mark other  differences;  but  ihefe  were  the  only  ones  it  was 
poffible  for  me  to  obferve. 

"  Nlv.  Peale  is  going  to  mount  a  fecond  fkeleton  of  the  mam- 
mouth,  but  much  lefs  complete :  he  intends  to  commit  it  to 
thecareof  his  fon,  who  will  exhibit  it  in  the  principal  cities  of 
Europe,  in  order  to  obtain  money  to  maintain  his  family,  and 
to  enable  him  to  continue  hi^  refcarches,  which  may  lead  to 
other  difcoverics  no  lefs  interedino-,  fince  it  is  now  fully 
proved  that  there  exifted  formerly  in  America  another  animal 
ilill  greater,  perhaps,  than  the  irammouth.  This  proof  re - 
fults  from  fome  maxillary  teeth  and  boney  fragments,  which 
have  nothing  in  common  with  the  fatne  parts  in  the  mam- 
mouth,  and  which  are  formed  on  a  much  larger  model. 

"  I  beg  you  will  communicate  thefe  details  to  the  Na- 
tional Inllitute.  Get  Mr.  Peale  cbofen  a  correfponding 
member.  You  will  not  repent  it.  1  have  already  prevailed 
on  him  to  fend  his  f(;n  firli  to  France;  and  I  have  promifed 
that  you  will  give  him  a  good  reception,  and  prefent  him  to 
the  Inditute,  who  certainly  will  not  fail  to  induce  the  firft 
conful  to  purchafe  the  fkeleton  which  Mr.  Peale  jun.  will 
bring  with  him,  either  that  ii  may  be  depofited  in  the  Na- 
tional Muffum  immediately,  or  after  he  has  been  allowed  to 
exhibit  it  in  different  parts  of  Europe.  The  fkeleton  which 
4  has 
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bas  been  mounted  is  ii  feet  9  inches  Englifli  in  height  fronr 
the  extremity  of  the  vertebral  epiphyfes  of  the  Ihoulder  to 
thofe  of  the  fore- feet," 

STATISTICS. 

C.  Chaptal  bus  fent  the  following  letter  to  M.  Otto,  mi- 
niftcr  plenipotentiary  of  the  French  republic  at  London,  in 
confcqnence  of  receiving,  through  his  hands,  a  copy  of  Sir 
John  Sinclair's  paper  on  longevitv,  a  part  of  which  has  been 
given  in  the  prefent  number  of  the  Philofophical  Magazine  : 

"  I  bctr  you  will  thank  Sir  .John  Sinclair  for  the  work  he 
has  fent  me:  it  is  worthy  of  a  man  who  is  conftantly  em- 
ployed .with  what  is  ufeful,  and  who  has  direfted  his  attention 
to  one  of  the  mod  curious  and  mod  interefting  points  in  the 
fiudy  of  man.  Anfwers  to  the  queftions  propofed  by  Sir  John 
Sinclair  would,  no  doubt,  throw  great  light  on  the  caufes, 
hitherto  obfcure,  in  regard  to  the  difference  in  the  duration 
of  the  life  of  man.  We  fee  Ibme  placed  in  circumllances 
which  migiit  be  confidered  favourable,  carried  off  at  a  very 
early  age  ;  while  others,  furrounded  by  all  the  apparent  caufes 
of  death,  reach  the  utmoft  term  of  human  liie.  I  (hall  cir- 
culate the  queftions  propofed  by  Sir  John  Sinclair,  and  I 
have  given  orders  that  the  tables  of  mortality. drawn  up  by 
the  crovernmcnt  fhall  be  tranfmiited  to  him  every  year,  with 
the  particular  obfervations  which  accompany  them.  I  fliall 
be  verv  alad  to  know  his  opinion  on  this  labour  as  it  reaches 
him.  1  beg  you  will  a'Jure  him  of  my  efteem,  and  that 
I  wifli  a  correfpondence  may  be  eftabliflied  between  us." 

MEDICINE. 

In  a  letter  which  came  to  hand  a  few  days  ago  from  our 
friend  Dr.  Mitchell,  of  New  York,  whofe  political  cngage- 
ment^  (having  been  again  elected  member  of  Congrefs)  have 
liot  lelfened  his  ardour  for  fcience,  we  have  received  feveral 
important  communications^  which  (liall  appear  in  our  next. 
We  fliould,  however,  feel  ourfelves  culpable  if  we  delaved  the 
publication  of  the  following  cafes  of  pulmonary  conlumption 
cured  by  a  falivation ;  communicated  in  a  letter  from  Dr.  Rufli 
to  Dr.  Miller,  dated  Philadelphia,  May  6,  1802  : 
■  *'  I  have  great  plcafure  in  informing  you  that  Dr.  Parke 
has  lately  difcharged  a  patient  from  the  Pennfylvania  hofpital 
perfe<Mly  cured  ol  a  pulmonary  conl'umption  by  means  of  a 
falivation,  I  have  likewife  been  again  made  happy  in  feeing 
the  triumph  of  that  remedy  in  the  cafe  of  Mr.  James  Hunter, 
a  young  gentleman  of  refpeitable  charafter  in  this  city.  lie 
had  been  afflicted  for  feveral  years  with  weak  lungs;  and,  in 

coufeouence 
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confequence  of  an  attack  of  the  bilious  fev^r  laft  fafl,  became 
difeafed  with  all  the  ufual  fymptoms  of  a  confirmed  confump-' 
tion.  The  falivatioii  was  advifed  by  Dr.  Phvfick  and  myfclf, 
and  was  continued  to  a  fevere  degree  for  feveral  weeks.  His 
cough  and  fever  left  him  with  the  cclfation  of  the  difcharge 
from  his  falivarv  glands,  I  law  him  on  the  fecond  of  this 
month  in  good  health,  and  with  a  conliderable  increafe  of 
flefh  lince  his  recovery^ 

DEAFNESS   KELIEVED   BY  GALVANISM. 

Profellbr  Pfaft',  of  Kiel,  in  a  letter  to  Dr.  Friedlander, 
at  Paris,  fays:  ''There  is  an  inilitution  for  the  deaf  and 
dumb  at  Kiel.  For  three  weeks  pall  I  have  employed  the 
elctlric  pile  of  Volta  as  a  cure  for  deafnefs.  It  produces  its 
effe6l  very  (lowly.  The  letters  which  the  deaf  and  dumb  can 
hear,  as  we  may  fav,  ferve  as  a  meafure  to  determine  the 
degree  of  their  deafnefs.  They  hear  the  letter  a  the  foonelt, 
then  e,  and  in  the  laft  place  i.  They  often  change  0  into  u. 
One  of  them  heard  ou.  for  fome  days  as  u.  Of  all  the  confo- 
nants,  r  is  that  which  they  hear  firll.  They  are  loon  able 
alfo  to  hear  fs  and  ch;  but  they  do  not  hear  /  and  s  till  very 
late.  The  fame  phaenoraena  are  obferved  in  feveral  indivi- 
duals at  the  fame  time.  It  appears,  however,  that  the  Voltaic 
pile  produces  only  a  momentaneous  irritation  of  the  auditory 
nerves  during  the  time  it  is  employed,  and  that  this  irritation 
is  followed  by  a  weakncfs  and  relaxation  of  the  parts.  The 
patients  became  deaf  as  before  when  I  ceafed  to  electrify 
them,  for  the  effect  is  nothing  elfe  than  that  produced  by 
eleftricity.  I  propofe  to  continue  my  experiments  for  two 
months  at  leafl:. 

DEATH. 

On  the  28th  ult.  at  his  howfc  in  Marlborough- flreet,  in  his 
35th  year,  Thomas  Garnett,  M.  D.  of  a  fever  of  the  typhous 
kind.  Without  anticipating  the  account:  pf  his  life,  which, 
we  underftand,  is  to  accompany  his  le^lufes,  many  of  which 
he  left  ready  for  the  prefs,  we  may  ol)ferve,  in.  general,  that 
he  pofTcffed  all  the  effentlal  qualifications  of  a  public  teacher, 
in  an  eminent  degree.  Having  been  early  in i^Liatcd  in  claf- 
fical  and  mathematical  learning  by  a.gcntfenian  of  uacora- 
mon  ability,  efpecially  as  a  geon^etrician,  he.viias  thus  re- 
jgularly  prepared  for  his  fubfequeht  cburfe  of 'ftudy'at  Edin* 
burgh;  where  his  application  was  fuch,  that  we  have  heard 
him  fay,  he  allowed  hitnfclf,  for  feveral  years,  only  four  hours 
lleep,  and  very  little  relaxation  during  the  day.  What  muft 
have  been  the  progrefs  of  a  penetrating  genius^  con:i])ined  with 
5  fuch 


216  Death, 

fuch  induftry,  and  nnder  the  conduA  of  able  teachers,  (whom, 
by  the  way,  he  always  mentioned  with  the  greateft  refpe6t,) 
our  philofophical  readers  will  eafily  conceive.  In  fa<Sl,  when 
the  do<3;or  left  that  univerfity,  he  might  he  faid  to  have  been 
accomplifhed  in  all  the  eflcntial  parts  of  medical  erudition, 
and  thoroughly  initiated  in  every  collateral  branch  of  know- 
ledge. He  had  made  himfelf  well  acquainted  with  the  theory 
of  the  celebrated  Brown  ;  and  the  ability  with  which  he  lup-> 
ported  that  theory  is  well  known  to  the  readers  of  his  Le6lure 
on  Health,  and  will  be  (till  more  apparent  when  his  Le£lure3 
on  Zoonomia,  of  which  he  left  a  correal  copy,  come  to  be 
laid  before  the  public.  He  gave  a  decided  preference  to  the 
modern  chemiftry,  which  he  treated  with  all  that  perfpicuity 
and  precifion,  which  niight  be  expe6fed  from  a  teacher  who 
bad  been  early  habituated  to  the  dole  and  accurate  reafoning 
which  diftinguifhes  the  n>athematical  fciences.  We  have 
heard  him  feveral  times  lay  thai,  in  point  of  evidence,  che- 
midry,  in  its  prefent  (late  of  improvement,  is  not  inferior 
to  the  Newtonian  philofuphy:  and  although  we  might  not 
be  prepared  to  give  our  unqualified  aflent  to  this  opinion  ;  yet 
we  cannot  but  acknowledge  that  fuch  a  declaration,  from  fo 
able  a  judge,  is  highly  creditable  to  the  fcience.  As  an 
experimenter,  Dr.  Garnett  was  at  once  dexterous  and  cau- 
tious ;  fo  cautious,  indeed,  that  we  never  knew  or  heard  of 
any  material  accident  happening  at  his  leclures.  His  audi- 
ence attended  him  with  a  fenfe  of  perfect  fecurity,  and  his 
apparatus  fuffered  little  or  no  damage  in  his  hands.  Many 
of  the  articles  were  improved  by  the  alterations  he  had  occa- 
fion  to  make  in  them  ;  and,  upon  the  whole,  his  apparatus, 
as  it  now  ftands,  is  extremely  valuable.  We  appr'ehend  it  will 
be  difpofed  of  by  private  iale,  which,  however  judicioufly 
conducted,  cannot  be  expe6ted  to  return  any  thing  like  its 
original  coll.  This  is  the  more  to  be  lamented,  as  upon 
that  apparatus,  the  lefture-room  which  he  lately  built^  and 
the  many  contingent  expenfes  attending  a  new  efiablifh- 
ment,  the  clo6lor  had  expended  fo  much  money,  as  to  have 
left  little  or  no  provifion  for  his  orphan  children.  A  fub- 
icription,  we  underftand,  is  to  be  opened  in  their  behalf, 
which,  we  hope,  will  place  them  in  a  fituation  in  fonie  de- 
gree fuitable  to  the  profpe6ls>they  might  reafonably  have  en- 
tertained, if  their  father  had  live<I  to  reap  the  fruits  of  hij 
labours. 
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Essay  III. 

On  the  Elements  of  Beau fj. 

Wliat  nrt  thou,  Beauty  ?  whence  th}^  pow'r, 
That  thus  perfuafive  charms  the  heart, 
When  thy  fair  hmd  adorns  the  rofeite  bowV, 
Or  blooming  virgin,  pride  of  all  thy  art! 

Langhor.v.  F/Je  Grami Mazaz'n:e. 
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PON  mature  confideratiou  it  will  appear  as  if  our  in- 
quiry fliould  be  after  the  beautiful  itfelf ;  or,  in  other  words, 
that  whieh  makes  every  thing-  beautiful  by  its  prefence.  For, 
fliould  any  one  aifert  that  beauty  is  purely  external,  he 
muft  never  have  confidered  the  fubjecl:.  For,  were  it  afked 
from  whence  a  man  is  wife,  lliould  we  not  anfwer.  From 
pofl'effing  wifdom  ?  And  fliould  we  not  fay  the  fame  of  good 
things,  that  they  were  fo  from  having  good  in  them,  and 
that  an  objeft  is  beautiful  from  polfeffing  beauty?  or  fliall  we 
pronounce  thofe  things  mere  noa-entities,  and  the  words  of 
no  import  ? 

Perhaps  any  two  perfons  in  oppofite  hemifpheres,  who 
fliould  begin  or  invent  a  fcience  (geometry  for  inflance), 
would  proceed  in  their  difcpveries  nearly  in  the  fame  way. 
Now.  to  invent  is  to  iind;  and  to  find  foniething  prefuppoies 
its  exiftence  fomewhere,  internally  or  externally,  fcattered  or 
in  a  mafs.  Or  fliall  we  lav  there  is  not  any  fuch  thino-  as 
fcience  ?  that  it  is  only  a  knowledge  of  externals  ?  But  how 
could  they  affert  the  power  of  that  Being  who  operated 
prior  to  all  externals?  If  our  knowledge  is  of  externals,  we 
muft  certainly  labour  under  a  dece[)tion  ;  for  it  is  not  exter- 
nals but  their  images  only  that  we  are  acquainted  with,  the 
objecls  themfelves  not  becoming  the  fubje6l  of  fpeculation. 
So  we  fliall  not  pofiefs  truth  itfelf,  but  only  certain  imao-es  of 
truth,  and  of  courfe  poflefs  whatisfalfe;  while  truth  will 
abide  m  the  externals.  Hence  fliould  we  not  rather  con- 
■clude  that  fcience  cannot  be  taught  by  man,  or  be  obtained 
through  the  means  of  externals  only,  but  lies,  as  it  were, 
latent  in  every  mind,  till  excited  and  brought  to  light  by  dili- 
gent and  deep  inquiry  ?  P'or,  were  the  inquiries  of  art  after 
vifible  objeets,  the  point  would  loon  be  Icttled  by  diligently 
copying  the  images  painted  to  fenfe :  en  the  contrary,  the 
artiit,  recurring  to  thereafoning  energy,  aims  at  a  perfection 

■•■'  Communicated  l)y  the  i^uthor. 
V0L.XTTtTN0.51.  P  beyoad 
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beyond  matter.  But  fome,  having  no  knowledge  of  interna! 
beauty,  are  conftrained  to  feek  it  in  the  obje6ls  offenfe,  and 
of  courfe  prefent  us  with  all  the  imperfeftions  of  an  individual 
model.  Hence,  was  beauty  to  remain  external  to  the  foul,  it 
could  never  affe6l;  but,  being  well  and  perfe6\ly  conceived, 
we  are  moved  by  it  with  the  molt  exquifite  delight. 

Painting  depends  on  two  powers,  the  mind  and  the  hand  ; 
or,  in  other  words,  refleftion  and  pratSlice.  We  (hould  there- 
fore, by  an  early  application  to  drawing,  particularly  regular 
forms,  qualify  ourielves  to  embody  our  ideas  witli  facility 
and  eafe  when  the  mind  has  attained  to  maturity. 

As  the  Great  FirR,  or  that  which  is  in  the  moft  exalted 
degree,  contains  all  things  in  the  immenfity  of  his  being;  fo 
all  ihings  being  referred  to  and  fubfifting  by  him,  he  is  con- 
fidered  as  the  good  of  the  univerfe.  Hence  all  defire  the  pol- 
icflion  of  good,  as  thinking  thereby  they  (liall  become  fulii- 
cient  to  tlicmfclves  ■>: .  Jjut  all  i\\^  not  think  the  polfeffion  of 
beauty  will  be  the  completion  of  their  wiflies ;  not  that  the 
good  can  be  deilitute  of  beauty,  as  in  the  Firfi;  mu(l  necclT'a- 
rily  abide  all  things:  lb  it  will  be  fuperior  to  beauty,  as  not 
requiring  the  aniftance  of  the  fenfcs. 

The  beauty  of  intellcA  is  fuperior  to  that  of  matter,  and 
appears  to  have  had  a  previous  cxillence;  jufi;  as  the  con- 
clufion  will  remain  indubitably  certain,  whether  the  lyllo- 
giftic  energy  be  exerted  or  not ;  or  as  true  fcicnce  cxiflcd  be- 
fore theory,  and  it  before  practice  f.  Tt  is  from  this  the  artift 
can  never  fafhion  beautiful  forms  equal  to  the  perfection  of 
reafon  from  which  he  acfs;  for  reafon  is  a  fuperior  beauty, 
fmce  in  it  is  contained  the  beauty  of  art. 

Again,  as  beauty  argues  perfection,  it  were  in  vain  to  fcek 
It  in  lenlibles,  the  objects  of  fenfe  being  imperfect.  For, 
though  we  Ihould  grant  it  is  rendered  in  a  certain  degree  vi- 
fible  in  matter,  yet  the  higher  degree  of  perfeCiion  is  im- 
plied in  the  \'enus  Urania. 

To  carry  on  our  inquiry,  works  of  art  cannot  derive  their 
beauty  from  the  materials  of  which  they  are  compofed,  but 
from  the  reajhning  niergy ;  not  becaufe  the  artiil  poflefles 
hands  and  eyes,  but  that  he  is  endowed  with  art.     For  it  is 

'•*  The  Supreme  Avithor  of  our  being  has  fo  formed  the  foul  of  man, 
that  nothing  but  himltlf  can  bu  its  Inft,  ailcq\iatc,  and  pioper  happinels. 

i4  D  D  I  S  O  N  . 

f  True  fciencc  belongs  only  to  the  great  Artificer  of  the  univerfe  : 
Till  our  ev-crtions  only  place  us  in  a  middle  ftation,  between  ignorance 
•M\A  pcrfi.(it  wifdom.  Jt  is  fcarccly  necelldry  to  obferve,  creaiixjn  could  not 
hrive  been  produced  through  the  means  of  externals,  as  fcnfibla  objtdts 
had  not  then  a  being.  It  maybe  further  necelfary  to  remaik,  that  the 
wife  of  all  nations  have  thouyht  that  the  fciences  have  vaniflicd  and  ap- 
peared attain  under  the  various  revolusioiis  of  the  univerfe. 

the 


On  Paintmg.  213 

the  duty  of  the  artift  to  fafliion  beautiful  forms  •  as  of  a  man, 
not  any  particular  one  is  to  be  taken  as  a  model,  but  he  is 
bound  to  enter  into  the  reafons  of  arl,  and  produce  a  perfect 
aflemblage  of  beauty. 

Something  further  than  manual  labour  is  necelTary,  other- 
wife  we  may  miflake  feeing  and  hearing  for  underftanding. 

Some  ignorantly  mi  flake  magnitude  for  greatnefs ;  but  if 
bulk  is  beautiful  as  bulk,  it  mu(t  follow  that  adive  reafon, 
which  is  not  bulk,  is  not  beautiful.  But  the  contrary  is  the 
fatft,  and  fine  works  of  art  derive  their  excellence  from  reafon 
infufed  and  exifting  in  matter. 

It  is  from  miltaking  the  true  end  of  art  that  manv  fall  into 
painting  large  pirtures,  fuppofing  what  is  big  mull  alfo  be 
great  in  art ;  whilll  others,  from  an  excefs  of  vanity,  give 
their  fiiiures  a  gigantic  proportion — highly  improper  in  what 
may  be  termed  chamber  pidures.  Wrong  or  bad  taftes  de- 
light in  things  monftrous.  The'  excefs  of  Nero  was  fhown 
in  his  ordering  a  :pi6lure  of  himfelf  to  be  painted  on  cloth 
120  feet  high,  which  was  fet  up  in  the  gardens  of  Marius; 
in  his  golden  palaces;  and  in  his  gilding  fome  fine  Itatues  *. 
The  love  and  admiration  of  beauty  is  implanted  in  our  na- 
tures by  the  great  Firll  Caufe,  and  we  are  carried  to  it  by 
an  impulfe  irrefiltible ;  its  influence  is  powerful ;  it  tranfports 
the  fenfes  beyond  what  is  ufual,  and,  if  its  coniinuance  be 
long,  is  accompanied  with  melancholy,  and  a  filent  fadnefs. 

i Sne  never  told  iicr  -ove, 

But  let  concealment,  like  a  worm  i'  tlie  bud, 

Feed  on  her  dama(k  check:   (he  pin'd  in  t!iOught| 

And,  with  a  green  and  yellow  melancholy, 

She  fat  like  Patience  on  a  monument 

Smiling  at  Grief.  Shakspeare. 

Though  the  above  is  one  of  the  effet'\ls  caufed  by  beaiity, 
vet  we  wi(h  to  be  underftood  as  ditlinguifhing  between  the 
iat!sfa6lron  we  feel  upon  contemplating  any  thing  beautiful, 
of  whatever  kind  it  may  be,  and  that  paffion  of  the  mind 
arifing  from  defire  or  luft. 

Many  definitions  of  beauty  have  been  attempted.  Johnfon 
calls  it  "  that  alTemblage  of  graces  or  proportion  of  parts 
which  pleafes  the  eye."  Locke,  "  a  certain  ccnnpofition  of 
colour  and  figure,  caufing  delight  to  the  beholder."  A  third, 
*'  perfetSlion."  The  two  former  appear  to  come  much  nearer 
truth  than  the  latter ;  for,  if  beauty  was  perfetlion,  the  toad 
muft  be  beautiful,  it  being  equally  perfect  with  the  reft  of 
creation. 

■•■"■  I  think  it  was  Caligula  that  detefted  rhe  worksof  Virg'l,  and  lamented 
he  did  not  live  in  his  time,  that  he  might  have  had  \.\\i:  }>lcufur£  of  putting 
him  to  death. 

P  z  Fancv 
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Fancy  or  opinion  will  go  but  a  little  way  towards  llluftrating 
a  fubjeil:  that  fctms  to  influence  on  fome  univerfal  principle, 
and  to  afieft  all  perfons,  and  at  all  times. 

It  appears  pretty  generally  admitted  that  beauty  (or  the 
beautiful)  is  that  which  moves  us  with  pleafure  through  the 
fiolit  or  hearing,  as  by  the  eye  we  are  delighted  with  pi(ilures, 
flatues,  or  buildings ;  and  in  mufic,  with  the  harmony  of  well 
meafurcd  founds ;  alfo  in  poetry,  with  fentinicnt  and  mea- 
fure:  but  as  whatever  is  produced  by  nature  or  art  is  the  ef- 
fefl:  of  a  certain  wifdom,  hence  it  follows  that  wifdom  be- 
comes one  of  its  qualities,  and  the  fafcinatlng  power  of  beauty 
will  appear  to  arife  from  an  union  the  moll  delightful — wif- 
dom and  pleafure*;  which  will  alTeft  all  perfons,  and  at  all 
times,  and  will  equally  apply  to  painting,  Ilatuary,  poetry, 
ethics,  and  laws. 

We  muft  not  confider  apparent  beauty  as  a  fimple  idea,  or 
as  exifting  in  proportion,  Ihape,  foftnefs,  &c.  only  3  one  con- 
iVituent  is  colour,  and,  in  a  more  ab draft  way,  light  and 
jliade;  for  on  the  latter  being  well  difpofed  depends  much 
of  the  general  good  eftcft  of  the  pi6lure,  as  from  a  bad  dif- 
pofition  of  the  light  and  dark  a  line  form  may  be  defaced  and 
broken. 

Many  imaiiinc  the  arts  operate  by  imitating  nature  merely: 
the  fa<St  is,  they  do  not  fimply  copy  fuch  objects  as  are  feeii 
by  the  eyes,  but,  recurring  to  thofe  rcafons  from  which  the 
energy  of  nature  fubfifts,  add  fomething  where  any  thing  is 
wanting  to  the  perfection  of  the  whole.  Thofe  beautiful  forms 
of  the  Greeks  which  happily  exift  among  us  are  not  imitations 
of  any  fpe6lacle  proper  to  the  fenfes,  but  are  the  refult  of 
profound  contemplation.  Phidias,  when  he  fafliioned  his 
Jupiter,  conceived  the  idea  of  the  god  fuch  as  he  would  ap- 
pear if  exhibited  to  our  eyes,  and,  by  a  di\dne  enthufiafm, 
produced  a  work  faid  to  be  more  than  mortal. 

It  is  this  lovely  ideal  that  ftamps  fuch  a  value  on  the  bed 
works  of  art;  it  is  this  ideal  perfedion  which  may  be  truly 
called  the  goddefs  of  painting,  the  light  of  feience,  the  fire 
from  heaven  with  which  Prometheus  animated  his  flatues  ^ 
it  i^  the  loves,  the  graces,  of  genuine  and  legitimate  art. 


On  the  fenfille  Qualities  of  Beauty. 

Many  rcafons  have  been  afligncd  why  beauty  charms  and 
captivates  the  fenfes.     The  Platonifls  believed  our  delight 

■•■•■  Hence  the  fttitue  of  Hercules  as  well  as  the  Venus  de  Medicis  will 
be  beautiful  in  art  from  the  above  union ;  bur,  was  the  former  animated, 
tke  pleafure  would  VHnifli  from  a  dread  of  his  power. 

arofe 
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ftrofe  from  its  producing  a  recolleftion  of  thofe  beautiful  vi- 
fions  we  had  enjoved  in  a  previous  and  more  perfect  ftate  of 
exiftence.  Burke  calls  it  *'  fome  quality  in  bodies  aftiacf 
mechanically  upon  the  human  mind  by  the  intervention  of 
the  fenfes/' 

That  there  is  a  beauty  fuperior  to  form  and  colour  is  un- 
queftionable,  as  light,  which,  though  in  itfelfformlefs,  is  a 
fource  of  form,  and  is  perhaps  the  only  thing  vifible  :  light 
is  life,  its  oppofite  is  darknefs  and  death. 

Io;norance  of  beauty  and  tafte  arsfues  a  defe6live  anima- 
tion,  whilft  a  wrong  or  bad  one  proceeds  from  a  weaknefs 
ol  judgment:  hence  fome  miftake  deformity  for  beauty,  and 
continue  in  that  error  through  life.  The  young  artid  lliould 
therefore  learn  as  early  as  poffible  to  avoid  grofs  and  vulgar 
habits  if  he  propofes  to  elevate  the  chara6ler  of  his  works : 
if  his  apoflles  appear  as  if  ftrayed  from  Rag-fair,  and  his  he- 
roes and  princes  poflefs  the  vulgar  air  of  prize-fighters,  they 
can  never  be  expected  to  intcreil  beyond  people  of  limiiar 
habits,  and  will  never  attratt  the  attention  of  thofe  whofe 
fentimcnts  are  delicately  juft :  coarfe  intelligence  may  fur- 
prife  the  unthinking,  but  will  not  fatisfy  the  difcerning. 

Mild,  affable,  and  gende,  are  qualities  of  beauty,  and  thefe 
we  admire  when  we  fee  them  uniteil  (in  temperance)  with 
the  three  principal  iigns  of  life — heat,  motion,  and  voice ; 
but  excefs  of  either  deftroys. 

There  are  three  diftin6t  charafters  of  beauty,  two  of  which 
may  be  confidered  as  earthly ;  as  the  common,  which  de- 
pends on  fafliion,  and  fatisfies  common  fenfc;  the  uncom- 
mon, as  felecled  by  judgment;  and  the  perfeft,  which,  as 
before  obferved,  fubfills  in  imagination. 

If  we  diligently  attend  to  the  progrefs  of  the  arts  in  Greece, 
or  after  their  revival  in  Italy,  we  fliall  obfcrve  three  diftinft 
periods :  firft,  when  they  went  no  further  than  merely  copy- 
ing an  obje6l;  fecondlv,  when  they  felefted  their  objc6f ; 
and  laftly,  which  marks  the  higheft  point  of  excellence, 
when  they  produced  works  of  pure  iinagination. 

The  beauty  of  the  naked  requires  feveral  qualities  to  its 
perfcftion ;  as,  that  the  form  he  in  proportion,  and  well 
ihapcd;  that  it  polfefs  a  free  and  eafy  motion,  and  be  of  a 
found  and  frefh  colour.  The  two  latter  will  be  treated  of  in 
their  proper  places,  while  here  we  {hall  content  ourfelves  with 
offering  the  proportions  found  in  De  Piles,  as  fome  guide  in 
the  Icarch  of  truth :  befides,  as  the  painter  deals  in  fore- 
fhortening,  they  are  not  altogether  of  that  importance  as  to 
the  ft  at  par  v. 

"  The  antients  have  commonly  allowed  eight  heads  to 
P  3       '  their 
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their  figures,  though  fonie  of  them  have  but  feveii ;  but  we 
ordinarily  divide  the  figure  into  ten  faces  *,  that  is  to  fay, 
from  the  crown  of  the  head  to  the  fole  of  the  foot,  in  the  fol- 
lowing manner : 

"  From  the  crown  of  the  head  to  the  forehead  is  the  third 
part  of  a  face. 

"  The  face  begins  at  tlie  root  of  the  lowed  hairs  which 
are  upon  the  forehead,  and  ends  at  the  bottom  of  the  chin. 

"  The  face  is  divided  into  three  proportionable  parts :  the 
fiift  contains  the  forehead,  the  fecond  the  nofe,  and  the  tljird 
the  mouth  and  chin;  from  the  chin  to  the  pit  betwixt  the 
collar  bones  are  two  lengths  of  a  nolc. 

*'  From  the  pit  betwixt  the  collar  bones  to  the  bottom  of 
the  breafts,  one  face. 

^'^  From  the  bottom  of  the  breads  to  the  navel,  one  face  f. 

^'  From  the  navel  to  the  genitals,  one  face;]:. 

*'  From  the  genitals  to  the  upper  part  of  the  knee,  two 
faces. 

"  The  knee  contains  half  a  face. 

**  From  the  lower  part  of  the  knee  to  the  ancle,  two  faces, 

**  From  the  ancle  to  the  fole  of  the  foot,  half  a  face. 

"  A  man  when  his  arms  are  ilretched  out  is,  from  the 
longeft  finger  uf  his  right  hand  to  the  longelt  finger  of  his 
left,  as  broad  as  he  is  lono-. 

"  From  one  fide  of  the  breafis  to  the  other,  two  faces. 

"  The  bone  of  the  arm  called  humerus  is  the  length  of 
two  faces,  from  the  flioulder  to  the  elbow. 

"  From  the  end  of  the  elbow  to  the  root  of  the  little  finger, 
the  bone  called  cubitus^  with  part  of  the  hand,  contains  two 
faces. 

"  From  the  box  of  the  flioulder-blade  to  the  pit  betwixt 
the  collar  bones,  one  face. 

"  If  you  would  be  fatisfied  in  the  meafures  of  the  breadth 
from  the  extremity  of  one  finger  to  the  other,  fo  that  this 
breadth  fhould  be  equal  to  the  length  of  the  body,  you  nuift 
obfcrve  that  the  boxes  of  the  elbows  with  the  humerus,  and 
of  the  humerus  with  the  flioulder-blade,  bear  the  proportion 
of  half  a  face,  when  the  arms  are  firetc  hed  out. 

"  The  fole  of  the  foot  is  the  fixih  part  of  the  figure. 

■^  This  muft  depend  on  rhe  age  and  qmlity  of  the  perfons.  The 
Apollo  and  Venus  de  Medicis  hdve  more  than  ten  faces  :  the  Hcrcyks 
has  feven  heads,  as  fuitirg  great  bodily  ftrcngtii. 

■\-  The  Apolio  has  a  nofe  more. 

X  The  Apollo  i;as  half  a  nofe  more;  and  the  upper  half  of  the  Venus 
de  Medicis  is  to  the  lower  part  of  the  belly  and  not  to  the  privy  piits. — 
See  Audrau's  Antient  Statues. 

*<  The 
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'^  The  hand  is  the  length  of  the  face. 

**  The  ihumh  contains  a  nofe. 

*'  The  infide  of  the  arm,  from  the  place  where  the  mufde 
difappears,  which  makes  the  brjafls,  (called  the  pectoral 
mufclej)  to  the  middle  of  the  arm,  four  nofes. 

**  From  the  middle  of  the  arm  to  ihe  bejj-innino-  of  the 
head,  ii\c  noles. 

"  The  longeft  toe  is  a  nofe  long. 

*'  The  two  outmoft  parts  of  the  teats,  and  the  pit  betwixt 
the  collar  bones  of  a  woman,  make  an  equilateral  triangle. 

"  For  the  breadth  of  the  limbs  no  precifc  nieafurcs  can  be 
given,  becaufe  the  meafures  themfclves  are  changeable  ac- 
cording to  the  qualitv  of  the  perfons  and  according  to  the 
movement  of  the  mufcies.  De  Piles." 

The  meafures  of  the  antient  ftatues  by  Audran  will  be 
/found  highly  ufeful,  as  they  are  accompanied  with  outlines 
of  thofe  the  mo(t  diftinguiflied  for  correftnefs. 

The  proportions  of  children  differ  from  the  adult  as  follow  : 
The  child  of  two  years  old  has  about  five  heads  in  its  whole 
length,  three  of  uhich  go  to  the  upper  part,  and  two  to  the 
lower:  one  of  four  or  five  vears  old,  has  near  fix  heads;  and 
at  fifteen  or  fixtcen,  feven  heads  are  the  proportion. 

In  infants,  the  centre  or  middle  part  between  the  two  ex- 
tremities of  the  head  and  feet,  is  the  navel ;  in  the  adult  it  is 
the  OS  pubis. 

It  is  the  charafter  of  the  man  to  be  broadcft  on  the  fhoul- 
ders;  the  woman  on  the  hips.  This  will  be  found  to  hold 
good  in  the  male  and  female  in  moll  of  the  animal  race. 

It  has  been  premifed  that  the  proportion  of  the  ficrurc 
niuft  vary  according  to  the  charaftcr,  as  what  would  fuit  an 
Hercules  would  by  no  means  agree  with  Apollo, 

By  proportion,  we  wifli  to  be  under (lood  a  correfpondence 
and  agreement  of  the  meafures  of  the  parts  between  them- 
fclves and  with  the  whole. 

Much  ingenious  argument  has  been  ufed  by  the  author  of 
*'  The  Sublime  and  Beautiful"  to  prove  that  proportion  is  not 
the  caufe,  or  rather  one  of  the  caufes,  of  beautv.  In  his  in- 
quiry that  author  appears  to  have  expecfed,  tb.c  propor- 
tion of  one  animal  being  laid  down,  admitting  it  beautiful, 
that  it  ought  to  ferve  as  a  general  flandard  for  the  whole  of 
creaiion.  *' Examine  the  head  of  a  beautiful  horfe;  fiua 
what  proportion  it  bears  to  his  body  and  to  his  limbs,  and 
what  relation  they  have  to  each  other;  and  when  you  have 
fettled  thefe  proportions  as  a  flandard  of  beauty,  then  take  a 
dog  or  cat,  or  any  other  animal,  and  examine  how  far  the 
lame  proportions  JK-tvvcen  its  head  and  its  neck,  between 
'  P  4  thufe 
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thofe  and  the  body,  and  fo  on,  are  found  to  liold."  That 
they  difler  in  every  animal  is  beyond  all  quellion,  but  that 
there  is  a  general  ftandard  of  proportion  for  each  is  equally 
unqueftionable ;  for,  were  there  not  fome  fuch  ftandard,  na- 
ture would  in  time  produce  fuch  a  jumble  of  ihapes,  that  it 
would  be  impofiible  to  difting\uf!i  an  ox  from  a  greyhound; 
to  the  confufion  of  all  order  and  fynimctry.  Bcfides,  from 
the  proportion  laid  down  as  rules  of  art,  though  an  indifferent 
artilt  cannot  infure  beauty,  yet  he  wijl  be  almoft  certain  of 
general  characSler. 

The  author  before  mentioned  goes  on  to  obferve,  with  a 
view  to  eftabllfl)  his  point:  "  It  feems  amazing  to  me  that 
artifts,  if  they  are  as  well  convinced,  as  they  pretend  to  be, 
that  proportion  is  a  principal  caufc  of  beauty,  have  not  bv 
them  at  all  times  accurate  mcafurements  of  all  the  beautiful 
?mimals,  to  help  them  to  proper  proportions  when  they  would 
contrive  any  thing  elegant,  eipecially  as  they  frequently  aflert 
that  it  is  from  an  obfervation  of  the  beautiful  in  nature  that 
they  dire<!:l  their  praAice."  Tfiofe  meafures  the  artift  has  by 
him  as  far  as  he  can  obtain  them,  the  value  of  which  is 
known  to  him  from  their  great  utility.  Even  the  vulgar 
appear  fenfible  of  proportion ;  hence  the  nick  name  of  long 
fi'anh,  from  thofe  ))arts  wanting  the  cuftomary  proportion. 
The  "  fmoothnefs"  of  the  (kin  of  a  dropfieal  pcrfon  will  never 
be  plealing,  any  more  than  that  of  a  pcrfon  over  fat,  from 
the  want  of  proportion,,  the  parts  appearing  too  thick  for  the 
height. 

That  fmoothnefs  in  painting  is  not  one  of  the  caufes  of 
beauty  is  apparent  from  the  pictures  of  Vanderwerf,  the  ex- 
cefs  of  which  gives  the  flefh  the  appearance  of  ivory  :  be- 
fides,  the  fmoothnefs  mufl  depend  on  the  fizc  of  the  pifturc 
in  a  great  degree.  It  is  true,  we  fometimes  fee  a  large  pifture 
highly  finiihed,  and  a  fmall  one  crude  and  flight;  but  fucli 
a  pra6llce  is  contrary  to  common  fenfe  :  large  ones  require  a 
boldncfs  of  handling,  7iot  a  jVightneJs  or  indication  of  forin 
C7?lj' ;  and  fmall  ones  greater  delicacy.  It  mufl  alfo  be  evi- 
dent that  the  ftyle  of  execution  mufi  be  governed  by  the  na- 
ture of  the  fubjeft  :  if  it  be  dignilied,  the  handling  fliould  be 
bold,  as  what  would  add  a  grace  to  a  low  fubjctS-  would  de- 
tra6l  from  a  great  one,  as  much  as  a  common  and  vulgar  idea 
would  debafe  what  is  lofty. 

It  is  not  a  fingle  fenlible  quality  that  can  conftitutc  an 
objecil  beautiful,  but  a  combination  of  them,  as  we  fhall  lind 
by  a  recapitulation  of  the  foregoing  remarks. 

We  wifli  to  be  underftood  as  confining  ourfelves  to  the 
beauty  of  the  human  figure,  the  qualities  effential  to  which 

will 
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\\\\\  be  found  to  confift  in  a  jnft  proportion  j  that  the  parts 
"be  well  fliopetl;  a  free,  aftable,  mild,  and  eafy  motion;  a 
found  and  frefli  colour,  with  the  lints  melting  and  tender; 
that  the  dirccSlion  of  its  lines  be  gently  varied,  and  by  no 
means  approaching  to  angular;  and,  lailly,  that  11  is  accom- 
panied in  a  pit-lure  with  a  certain  degree  of  ioitnefs  and 
ihiiflnng. 

The  Greeks  fecm  to  have  conlidered  the  exiftence  of  beauty 
and  paffion  as  incompatible  :  hence  fo  little  expreflion  Is  found 
in  the  Niobes  ;  they  appear  always  to  have  facrificed  the  latter 
to  the  former. 


XXXVI.  Expenme?its  and  Ohfer-vn lions  on  certain  Stony  and 
IS'letalVine  Suhjlances  -vhicb  at  dijf'crent  Times  are  f aid  to 
have  fallen  on  the  Earth ;  alfo  on  various  Kinds  oj  Natiie 
Iron.     5y  Edward  Howard,  Efq.  F.R.S. 

[Continued  from  p.  141.] 
Exafiiinaiio?i  of  the  Stone  from  Benares. 

X  H I  S  (lone,  as  the  Count  de  Bournon  has  already  re- 
marked, has  the  moft  diftinguiihed  charaiSlers.  Indeed  it  is 
the  only  one  of  the  four,  fuHiciently  perfe6l  (if  I  may  be  al- 
lowed that  expreihon)  to  be  lubjeCled  to  any  thing  approach- 
ing to  a  regular  analyfis. 

The  cruft,  or  external  black  covering,  is  the  firft  fubflancc 
to  which  the  attention  is  naturally  dire<Sted.  When  a  por- 
tion of  this  cruft  had  been  detached  with  a  knife,  or  a  file, 
and  finely  pulverized,  I  feparated  the  particles  attractable 
by  a  magnet;  and  digefted  the  unattra6lable  portion  with 
nitric  acid,  which  was  prefently  decompofed ;  but,  owing 
to  a  ftrong  adherence  of  fome  of  the  interior  and  earthv  parts 
of  the  (tone,  it  did  not  difentangle  the  coating  or  metalline 
part  without'  fome  difficulty.  The  acid  being  fufficiently 
neutralized,  the  folutlon  was  palled  through  a  filter,  and  fa- 
turated  to  exccfs  with  ammonia.  An  aljimdant  precipitate 
of  oxide  of  iron  was  produced  ;  and,  when  this  oxide  was  fe- 
parated, I  obfcrvcd  the  faline  liquor  to  have  a  greenifli  co- 
Jour.  I  evaporated  it  to  drynefs;  and  redifl'olved  the  dry  fait 
In  didilled  water.  No  precipitate  was  formed  during  the  eva- 
poration, nor  was  the  colour  of  the  Iblntion  entirelv  deftroyed. 
It  appeared  to  nie  like  a  triple  fait,  defcribed  by  JNIr.  Hcrm- 
ftadt*  as  an  ammoniacal  nitrate  of  nickel.     Bv  examination 

■■' .'hi /!{/!(•  s u'e  Cbimic,  torn.  xxii.  p.  loS, 

with 
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with  priiffiate  of  ammonia,  it  yielded  a  whitifli  precipitate, 
inclining  to  a  violet  colour;  and,  by  various  properties,  I 
was  foon  confirmed  in  the  opinion  that  nickel  was  prefent. 
Since  I  fliall  have  occafion  more  than  once  to  treat  of  the 
triple  compound,  and  fince  it  has  been  only  mentioned  by 
Mr.  Hermliadt,  it  is  neceflary  now  to  detail  iome  of  its  di- 
iKinftivc  charafters.  The  fame  chemirt  informs  us,  that  the 
three  mineral  acids,  with  ammonia,  enter  into  fimilar  com- 
binations with  nickel ;  and  I  have  obfcrved  that  oxide  of 
•nickel  can  be  diflblved  by  nitrate  and  muriate  of  anmionia. 
The  muriate  feems  to  take  up  the  largert  quantity.  The  co- 
lour of  this  fait  is  by  no  means  uniform  :  it  is  fometimes  grafs 
green,  violet,  rofe  colour,  inclining  to  purple,  and  I  have  leen 
it  almofl  colourlefs.  It  feems  to  be  purple,  and  to  incline  to 
rofe  colour  and  violet,  when  all  the  oxide  of  nickel  is  not 
imited  to  both  acid  and  alkali,  but,  from  the  deficiency  of 
fait,  is  held  in  folution  by  an  cxccfs  of  ammonia.  In  this 
cafe,  evaporation,  of  courfe,  precipitates  the  nickel  in  the  ftate 
of  oxide,  which  is  of  a  whilifli  green  colour. 

The  nickel  cannot  be  preap'itated  from  a  perfe6lly  formed 
triple  fait  by  any  reagent  I  have  tried,  except  by  a  pruffiate, 
or  a  hydrogenized  fulphuret  of  ammonia.  Potafli  and  lime, 
as  well  as,  I  prefume,  other  bodies,  fianding  in  the  order  o^f 
affinities  before  ammonia, decompofc  the  fait;  but  the  nickel 
is  then  continued  in  folution  by  the  difengagcd  ammonia. 

As  it  may  be  imagined  that  I  have  occaiionally  met  with 
copper,  when  I  defcribe  a  violet  or  purple  annnoniacal  folu- 
tion, it  is  right  to  obferve,  that  to  avoid  this  error,  I  have 
either  reduced  the  liqucr  to  a  neutral  liate,  and  endeavoured, 
without  fucccfs,  to  obtain  from  it  a  precipitate,  with  a  folu- 
tion of  fulphureted  hydrotien  gas;  or,  bv  adding  an  acid  to 
flight  excefs,  and  immerfing  a  piece  of  injii,  1  have  not  been 
able  to  detect  a  trace  of  copper.  Thefe,  and  many  other 
trials,  when  they  do  not  appear  to  be  made  before  the  efti- 
mation  of  the  quantities  of  nickel,  have  been  conllantly  n^ade 
afterwards. 

But,  to  return  to  the  incruftation  or  coating  of  the  (lone, 
the  decompofition  of  the  nitric  acid  fnowed  the  prefence  of 
matter  at  leaft  nearly  metallic,  although  not  atti  affable ; 
and  the  examinations  made  of  the  liquor,  from  which  the 
iron  was  precipitated,  alcertained  ihe  ]ircfence  of  nickel  be- 
yond difpute.  The  difficulty  of  obtaining  the  coating  of  the 
Hone,  either  diftinft  from  matter  not  belonging  to  it,  or  in 
fufficient  quantity,  induced  me  to  rclinquiffi  the  idea  of  at- 
tempting to  give  the  proportions  of  its  conlliluent  parts. 

The  lljue  being  deprived  of  its  covering,  the  fliining  par- 
ticles 
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tides   irregularly  diflerainated   next  demand    examination, 
J  firft  examined  the  pyrites.     Their  very  loofe  texture  made 
it  exceedingly  difficult  to  colle6l  the  weight  of  i6  grains, 
which  was  however  effected  by  the  dexterity  of  the  Count  de 
Bournon. 

I  digefled  thefe,  at  a  low  heat,  with  weak  muriatic  acid ; 
which  afted  gradually,  and  difengaged  a  trifling  but  feniible 
quantity  of  fulphureted  hydrogen  gas.     After  I'everal  hours, 
I  found  the  acid  difcontinued  its  aftion.     The  whole  me- 
talline part  appeared  in  folntion ;    but  fulphur  and  earthy- 
particles  were  obfervable.     The  fulphur,  from  its  fmall  fpe- 
cific  gravity,   was   fui'pcnded   through   the  folution ;    whilft 
the  earthy  matter,  which  could  not  be  ieparated  by  mecha- 
nical means,  was  fortunately  left  at  the  bottom  of  the  di- 
gefting  veflel.     I  decanted  otf  the  folution,  holding  fufpended 
the  fulphur;    and,    by  repeated   wafhing,    feparated    every 
thing  belonging   to  the   pyrites  from   the  infoluble  earthy- 
matter,  the  fubtra6lion  of  which  reduced  the  weight  of  real 
pyrites  to  14  grains.     I  next  obtained  the  fulphur,  by  filtra- 
tion.    When  it  was  as  dry  as  I  could  make  it,  without  fear 
of  its  being  fublimed,  its  weight  was  two  grains.     To  the 
filtrated  liquor  I  added  nitrate  ot  barytes,  by  way  of  detecting 
any  fulphuric  acid  which  might  have  been  prefent;  but  no 
cloudinefs  enfucd.  T  then  feparated,  by  fulphate  of  ammonia, 
the  barytes  thus  added,  and  precipitated  the  iron  with  am- 
monia.    The  liquor,  on  the  fubfidence  of  oxide  of  iron,  ap- 
peared of  a  violet  purple  colour:   it  contained  nickel,  which 
1  threw  down  with  lulphureted  hydrogen  gas,  there  being 
already  a  fufficient  excels  of  ammonia  in  the  fidine  liquor  to 
form  an  alkaline  hydrogenized  fulphuret.   The  oxide  of  iron, 
after  ignition,   weighed    15   grains ;    and   the   fulphuret  of 
nickel,  reduced   to  an  oxide,  weighed,  after  the  fame  treat- 
ment, fomeihing  more  than  one  grain.     The  proportions  of 
the  fubdanccs  contained  in  the  pyrites  of  the  itone  from  Be- 
nares may  therefore  be  confidered  nearly  thus  : 

Grains. 
Sulphur  _  -         -  -  -  -         2 

Iron  -----  -        10^ 

Since   15  grains  of  the  oxide  reprefent  about  that 
quantity  of  iron, 

JMickel,  nearly         _         _         -  -  -         i 

Extraneous  earthy  matter  -  -         -         3 


15^ 

It  is  obfervable  that,  notwithftanding  the  lofs  appears  to 

be  only  half  a  grain,  it  was  probably  more,  becaufe  the  ful- 

I  phur 
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phur  could  not  be  reduced  to  the  fame:  fiate  of  drynefs  in 
which  it  cxifted  when  in  combination  with  the  iron ;  iiot  to 
fay  that  it  was,  in  a  fmall  degree,  volatiUzed  with  the  hy- 
drogen gas  difengagcd  during,  the  fohuion. 

The  weight  of  nickel  is  a  mere  eftimation.  We  are  not 
yet  fufficientlv  acquainted  with  that  metal  to  fpeak  of  it  with 
accuracy,  except  as  to  its  prefence.  Upon  the  whole,  how- 
ever, it  may  be  concluded,  that  thefe  pyrites  are  of  a  very 
particvdar  nature ;  for,  although  Henkel  has  obferved  that 
fulphur  maybe  feparated  from  pyrites  by  muriatic  acid,  it  is 
by  no  means  the  ufual  habitude  of  pyrites  to  be  of  fuch  eafy 
decompofition. 

The  other  (liining  particles  immediately  feen,  when  the 
internal  llru^lare  of  the  ftone  is  expofed,  are  the  malleable 
iron.  Before  I  ftate  the  examination  of  this  iron,  I  muit 
remark,  that  preliminary  experiments  having  (Iiown  me  it 
contained  nickel,  I  treated  feveral  kinds  of  the  moft  pure 
irons  I  could  obtain,  with  nitric  acid  ;  and  precipitated  the 
oxide  from  the  metallic  lidt  by  ammonia.  The  quantity  of 
oxide  T  obtained  from  lOo  grains  of  iron  was  from  14410 
145.  I  may  confequently  infer,  that  100  grains  of  pure  iron 
acquire,  by  fuch  a  procefs,  45  grains  of  oxygen  ;  and  that, 
whenever  a  metallic  fubllance,  fuppofed  to  be  iron,  does 
not,  under  the  fame  eircumftanees,  acquire  the  fame  pro- 
portionate weight,  fomething  is  either  volatilized,  or  left  ia 
iblution.  Hence,  when  a  metallic  alloy  of  nickel  and  iron 
prefcnts  itfclf,  a  judgment  may,  at  lealt,  be  formed  of  the 
quantity  of  nickel,  by  the  deficiency  of  weight  in  the  preci- 
pitated oxide  of  iron. 

This  mode  of  treatment  was  not  allowed  me  in  the  exami- 
nation of  the  coating  of  the  ftone,  bccaufe  it  was  impofliblc 
to  know  in  m  hat  flaie  of  oxidizement  the  iron  exifted.  But, 
as  the  particles  difleminated  through  the  whole  mafs  are 
clearly  metallic,  a  \crv  tolerable  idea  of  the  quantities  of 
nickel  contained  in  them  will  be  obtained,  by  noting  the 
quantitv  of  oxide  of  iron  feparated,  as  above  deferibed. 
■2^  grains  of  thefe  metallic  particles  were  therefore  heated 
with  a  quantity  of  rjitric  acid,  much  more  than  fufficient  to 
diffolve  the  whole.  Some  earthy  matter,  which,  as  in  a 
forjner  cafe,  \\as  not  feparable  by  mechanical  means,  re- 
mained after  a  complete  folution  of  the  metal  had  been 
effected.  This  earthy  matter,  after  being  ignited,  weighed 
Iv^o  grains.  The  real  matter  of  the  prefent  examination 
•,vas  therefore  reduced  to  23  grains,  and  was  in  complete  fo- 
Intion.  1  added  ammonia  to  a  very  fenfible  excefs.  The 
oxide  of  iron  was  thereby  precipitated,  and,  being  colleftcd 

and 
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aad  igiilLCil,  it  weighed  24  grains  ;  wherca-:,  accvoriVmo-  to 
iny  experiments,  '^^'r  grains  fliould  have  been  produced  from 
the  folution,  had  it  contained  nothincrbut  iron.  I  examined 
the  faline  liquor,  when  free  from  ferruginous  particles,  and 
difcovered  it  to  be  tlie  triple  fait  of  nickel.  Hence,  allowing 
for  lofs,  the  quantity  of  nickel  may  be  eftimated,  by  calculat- 
ing the  quantity  of  iron  contained  in  24  grains  of  oxide. 
Thus,  if  145  grains  of  oxide  contain  100  of  iron,  a^aout  i6\: 
are  contained  in  24  of  oxide.  This  would  fuppofe  the  23 
grains  of  allov  to  confiflof  16^  iron  and  6'  nickel  j  which, 
if  the  iTfual  lofs  be  added  to  the  16!^  grains  of  iron,  and  de- 
duced from  the  nickel,  may  not  be  very  remote  from  the 
truth. 

1  ihall  next  examine  the  globular  bodies,  alfo  irregularly  di- 
fperfed  throughout  the  llone.  A  number  of  them  were  re- 
duced to  fine  powder;  but  nothing  metallic  could  be  fepa- 
rated  by  the  magnet.  As  a  preliminary  experiment,  I  foua'ht 
for  pyrites,  by  digeftion  with  muriatic  acid;  but  no  hepatic 
fmell  was  in  the  leaft  perceivable,  nor  was  white  carbonate 
of  lead  at  all  altered  by  being  held  over  the  mixture,  I  there- 
fore conclude  thefe  globular  bodies  do  not  envelope  either 
iron  or  pyrites.  Bv  wa:y  of  analyfis,  I  treated  100  grains 
with  potafli,  in  afilver  crucible  ;  and,  after  the  ufual  applica- 
tion of  a. red  heat,  feparated  as  much  filica  as  pofiil-le,  by 
nuiriatic  acid  and  evaporation.  The  filica  being  colleeled  011 
a  filter,  carbonate  of  potafli  was  added  to  the  fdirated  liquor; 
by  which  a  precipitate  almod  wholly  ferruginous  was  pro- 
duced. This  precipit;.te  was  colle<3;ed  in  the  common  wav  ; 
then  lx)iled  with  potafh,  to  extract  alumina;  and,  by  fuper- 
faturating  the  alkaline  liquor  with  muriatic  acid,  and  preci- 
pitating by  carbonate  of  ammonia,  an  earth  was  gathered, 
which  1  afterwards  found  to  be  pa.rtly,  if  not  entirely,  fili- 
ceous.  After  rcdiflblving,  in  muriatic  acid,  the  portion  of  the 
ferruginous  matter  rcjc(9:ed  by  the  potafli,  I  precipitated  by  am- 
monia, what  I  took  to  be  entirely  oxide  of  irju  ;  but,  after 
igniting  it,  and  again  attempting  to  rediirolve  the  whole  in 
muriatic  acid,  more  filica  was  left.  The  non-exiftence  of 
lime  was  proved,  bv  the  addition  of  carbonate  of  ammoikia, 
immediately  after  itie  fame  alkali,  pure,  had  thrown  down 
what  I  took  wholly  for  oxide  of  iron.  I  had  now  obtained 
every  thing  in  the  fubjeft  of  my  analyfis,  except  magnefia 
and  nickel.  The  former,  and  a  trace  of  the  latter,  were  held 
by  carbonic  acid  in  the  liquor,  from  which  the  ferruginous 
precipitate  wa.s,  in  the  tirft  iultance,  thrown  down  by  carbo- 
nate of  potafh  ;  and  the  latter  was  found  in  the  laft-named 
muriate  of  aminonia.     1  difengaged  th',-  niagaclia.  by  the  af- 
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iiftance  of  potafli,  and  by  evaporating  to  drynefs.  The  oxide 
of  nickel  was  precipitated  by  hydrogenized  ftdphuret  of  am- 
monia. 

Under  all  circumftances,    I  am  induced  to  flate  the  pro- 
portions of  conllitucnt  parts  thus  : 

Silica         -         -         _         _         -         ^O 
Magnefia  -         -         -         -         j^ 


Oxide  of  iron 
Oxide  of  nickel 


34 

2'- 


I0I4- 


The  excefs  of  weight,  Inftead  of  the  ufual  lofs,  is  owing  to 
the  difference  of  oxidizement  ot  the  iron,  in  the  ftone  and  in 
the  refult  of  the  analyfis  ;  which  will  be  found  to  be  the  cafe 
in  all  analyfes  of  thefe  fub'-ances  ;  indeed  it  is  always  necef- 
fary  to  reduce  the  oxide  to  the  red  ftate,  as  being  the  onlv 
one  to  be  depended  ujwn.  To  avoid  future  repetition,  I  fliall 
alfo  obfer\ne,  fir(t,  that  by  preliminary  experiments  I  could 
not  deleft  any  Other  fubftance  than  thofe  mentioned.  Se- 
condly, that  the  earth  obtdned  as  alumina  appeared  to  me! 
to  be  moftly,  if  not  entirely,  filiceousj  becaufe,  after  it  had 
been  ignited,  and  again  treated  with  potaih  and  muriatic 
acid,  1  found  it  was  very  nearly  all  precipitated  by  evapora- 
tion. Thirdly,  T  examined,  and  judged  of,  the  (ilica  col- 
le£led  from  the  oxide  of  iron,  in  the  fame  way.  Fourthly, 
the  weight  of  the  magnefia  is  given,  not  immediately,  as  ob- 
tained by  evaporation,  but  after  a  fubfequent  lolution  in  art 
acid,  and  precipitation  by  potafh.  And,  fifthly,  the  pj-opor- 
tions  are  taken  from  the  mean  of  two  analyfes. 

Nothing  remains  to  be  examined,  of  the  ftone  from  Be- 
nares, except  the  earthy  matter,  forming  a  cement  or  ma- 
trix for  the  fubftances  already  examined,  too  grains  of  this 
matter  were,  by  mechanical  means,  feparated  as  perfe6lly  as 
poflible,  from  the  pyrites,  iron,  and  globular  bodies,  and  ana- 
lyfed  as  above.     The  mean  refult  of  two  analyfes  gave. 

Silica         -         -  *  a,  •  48 

Magnefia            -  -  -  -  18 

Oxide  of  iron       -  -  -  ^  34 

Oxide  of  nickel  -  -  -          %)■ 


loal: 
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XXXVII.  Memoir  on  the  Anatomy  of  Vegetables,    "Readlefore. 
the  Fhjyjicul  Clafs  of  the  Injiitute  by  C.  MiRBEL. 

[Concluded  from  p.  179.J 

Chap.VII. 

Of  the  Pores. 

rp 

JL  HE  pores  are  fmall  apertures  formed  in  the  membranes^ 
they  favoi-ir  evaporation,  abforption,  and  the  motion  of  the 
fluids.     There  are  three  kinds  of  them. 

[ft,  The  infenjible  pores. — Thefe  are  apertures  which  can- 
not be  perceived  by  tiie  eye  even  when  aflided  by  the  moft 
powerful  microfcopes.  Effe6ls,  however,  do  not  permit  us  to 
doubt  of  their  exigence.  Every  vegetable  tiflue  is  full  of  them, 
as  is  proved  by  infenfible  tranfpiration.  What  fhows  at  the 
fame  time  their  extreme  tincnefs  is  the  phasnomenon  exhibited 
by  an  apple,  or  any  other  pulpy  fruit,  when  placed  below  the 
receiver  of  an  air-pump  :  the  highly  dilated  air  efcapes  only 
by  burfting  the  flcin. 

2d,  The  elongated  pores. — Thefe  have  been  obferved  by  fe- 
veral  naturalifts,  and  particularly  Decandolle,  who  gave  them 
the  name  of  cortical  pores.  I  fliall  endeavour  to  complete 
his  defcription,  by  uniting  under  the  fame  point  of  view  his 
obfervations  and  thofe  which  I  have  fince  made  myfelf.  For 
a  knowledge  of  the  principal  fads  I  am  indebted  to  his  re- 
fearchcs;  but,  as  he  confidered  this  fubje6l  rather  in  a  phyfical 
than  an  anatomical  light,  his  labour  does  not  fuperfede  the 
necelfity  of  publishing  mine. 

The  elongated  pores  exii't  only  in  the  epidermis  of  the  her- 
baceous parts  expofed  to  the  air  and  the  light.  If  the  exterior 
membrane  of  the  vegetable  be  fkiliully  removed,  and  if  you 
then  examine  it  with  a  microfcope,  you  will  fjj-e  the  interior 
fides  of  the  epidermis  tiill  adhering,  and  which  form  as  it  were 
a  hexagonal  net- work ;  but  here  and  there  inftead  of  a  hexao-oii 
you  will  obferve  an  ellipfe,  and  the  part  of  the. epidermis  cir- 
cumfcribed  by  that  elliptical  area  is  cleft  in  a  longitudinal  di- 
re6lion  :  the  aperture  is  fometimes  free,  and  fometimes  ob- 
ftrufted  :  the  latter  cafe,  in  my  opinion,  arifes  from  the  lips 
of  the  pore,  longer  than  is  neceirary  to  fliut  the  aperture,  beino- 
applied  one  to  the  other,  and  intercepting  the  light.  The  elon- 
gated pores  are  found  commonly  in  the  Hems,  the  branches, 
the  leaves,  the  brafteae,  and  even  the  herbaceous  pericarpia.  In 
herbaceous  plants  the  two  furfaces  of  the  leaves  are  covered 
with  pores;  in  the  fat  plants  they  are  lefs  numerous  than  in 
the  other  vegetables.  In  trees  and  flirubs  the  inferior  furface 
only  is  in  general  pierced  with  thefe  pores.  The  ftenis  when 
3  they 
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they  become  ligneous  are  dcftitute  of  them.  Thefe  pores  fervC 
for  the  fenfible  and  infeniible.  tranfpiration  and  for  the  ab- 
forption  of  the  fluids.  They  each  corrcfpond  to  a  fmall  cell, 
which,  according  as  the  air  is  moifter  than  the  cellular  tlfflie, 
or  the  cellular  tilfue  than  the  air,  abforbs  the  fluids  difperfed 
throughout  the  atmofphere,  or  throws  off  thofe  which  the  ve- 
getable contains.  When  the  parts  become  ftiff',  and  the  li- 
quors contained  in  the  vegetable  have  no  longer  the  fame 
fluidity,  thefe  cells  become  filled  with  thick  gum  and  refin  j 
which  not  being  able  to  efcape  through  the  poics,  nor  to  re- 
turn into  general  circulation,  become  entirely  hard;  and  are 
at  length  thrown  out,  when  the  ftate  of  the  vegetable,  by  not 
permiiting  the  epidermis  to  dilate  itfclf  further,  forces  it  to 
burll. 

3d,  The  gl:ndular  pores. — ^lliefe  are  apertures  bordered 
with  thick  opakc  and  unequal  rolls.  Thefe  pores  ferve  for  the 
movement  and  conmumicatlon  of  the  fluids  in  the  interior  of 
the  veo"etabIe.  They  are  obferved  Ibmetimes  indeed  in  the 
epidermis,  but  this  cafe  is  exceedingly  rare.  There  are  two 
kinds  of  glandular  pores,  the  fmall  and  the  large.  The  foruier 
are  exceffively  fmall.  To  the  moft  powerful  microfcopes  they 
appear  only  like  the  fmall  holes  made  in  a  (hcet  of  paper  with 
the  point  of  a  needle:  fometimes  they  are  fcattered,  and  few  in 
number;  at  other  times  they  are  very  numerous,  and  difpofed 
in  regular  feries,  always  according  to  the  breadth,  and  never  ac- 
cordino-  to  the  length  of  the  tiflue.  The  large  glandular  pores 
are  only  a  modification  of  them  :  one  might  even  fuppofe  that 
the  union  of  the  fmall  pores  of  one  feries  produces  the  large 
ones,  the  direftion  of  which  is  the  fame  as  that  of  the  feries. 
The  reader  mufl:  here  call  to  mind  what  I  have  already  faid 
of  the  porous  tubes,  the  falfe  tracheae,  and  even  the  tracheae. 
There  are  fome  very  iiriking  relations  between  thefe  different, 
tubes,  and  the  plan  of  nature  is  not  equivocal. 

Chap.  VIII. 

Of  the   Epidermis. 

This  name  is  given  to  the  exterior  membrane  formed  by 
fides  of  the  outer  cells;  or  rather  the  epidermis  is  only  the 
term  of  the  cellular  tililie  itfelf. 

To  relate  every  thing  that  authors  have  faid  on  this  mem- 
brane, would  fill  a  volume.  No  part  in  the  organization  of 
plants  has  given  rife  to  more  refcarches,  nor  perhaps  has  led 
into  more  errors.  The  firll  ftvult  is,  to  have  compared  it 
without  reftri^lion  to  the  epidermis  of  animals.  When  this 
idea  was  once  adopted,  evury  thing  elfe  was  cdnfidcred  as 
analogous.  The  epidermis^  faid  fonie  writers,  exifts  in  all  or* 
r  ganized 
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ganlfed  beings ;  it  covers  the  nafc'iit  embryo,  and  tlie  indi- 
vidual which  ha^  arrived  at  the  ftate  of  decrepitude  3  it  fol- 
lows all  the  (inuofities  of  bodies,  penetrates  into  their  cavities, 
and  prolei5ls  the  mofc  delicate  parts :  thus  in  animals,  after 
enveloping  all  the  external  parts,  comprehending  even  the 
globe  of  the  eye,  it  isi'een  falling  back  on  the  lips,  penetrat- 
ing into  the  inteftinal  canal,  into  the  noftrils,  and  the  au- 
ditory paffagc  ;  and  in  plants,  it  covers  the  flenis,  branches, 
leaves,  flowers  and  fruits.  The  epidermis  (add  they)  is  not 
fimilar  in  every  part  of  the  fame  being :  fometimes  it  is  exceed- 
ingly fine,  and  fometimes  it  aiTumes  more  confidence;  but  in 
all  cafes  it  is  colourlefs  and  tranfparcnt.  If  it  appears  vv  hite  on 
the  trunk  of  the  birch-tree,  and  brown  on  the  young  branches^ 
afli-gray  on  the  plum-tree,  red  and  argenteous  on  the  cher- 
ry-tree, green  on  the  young  fhoots  of  the  almond-tree,  and 
a(h-coloured  on  the  old  ones;  this  difference  de-pcnds  merely 
on  the  colour  of  the  fubdances  it  covers,  in  the  lame  manner 
as  the  white,  black,  and  copper  colour  of  the  white,  negro  or 
catfre  depend  on  the  colour  of  the  mucous  body.  By  follow- 
ing this  comparifon,  a  new  point  of  limiliiude  is  thought  to 
be  obferved  in  the  dilatability  of  the  epidermis  of  animals  and 
plants  :  it  yields  to  all  development,  and  extends  in  propor-i 
lion  as  the  being  grows  :  it  embraces  only  a  fmall  furface  in 
the  foetus  of  the  animal,  but  it  dilates  infeniibly  and  covers 
a  much  greater  furface  when  the  animal  attains  to  its  utmoft 
growth.  It  is  thus  that  the  epidermis  which  covers  the  feeds 
of  plants  dilates  and  yields  to  the  increafe  of  the  fruit,  and 
that  the  epidermis  which  covers  the  embryo  yields  alfo  to  the 
increafe  of  trees.  The  extenfion  of  this  membrane  will  be 
found  to  be  prodigious,  when  we  confidcr  what  the  gourd  was 
before  its  flower  withcrerl,  and  what  the  oak  was  when  con- 
cealed in  the  acorn.  But,  as  there  are  certain  animals  the 
old  epidermis  of  which  detaches  itfelf,  and  at  the  end  of  a 
certain  time  gives  place  to  another;  in  the  fame  manner  there 
are  certain  vegetables  which  throw  eft'  their  epidermis  in  or- 
der to  alTume  a  new  one.  It  is  obferved  that  the  epidermis 
of  the  trunk  and  branches  of  the  plane-tree  detaches  itfelf  in 
fcrolls  like  that  of  oviparous  quadrupeds. 

Thefe  comparilbns,  no  doubt  ingenious,  are  far  from  being 
exaft  in  every  point.  It  may  even  be  faid  that  they  are 
founded  on  imperfeft  obfervations.  To  be  convinced  of  this, 
it  will  be  fufficicnt  to  reflect  on  the  definition  we  have  given 
of  the  epidermis  of  vegetables.  This  membrane  is  nothino- 
but  the  exterior  union  of  the  cells  of  the  circumference,  and 
differs  from  the  membranes  which  form  the  other  fides  only 
by  the  changes  occafioned  by  its  pofition.     If  it  i.s  lefs  tranf- 
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parent,  drier  and  firmer,  it  is  becaufe  it  is  continually  ex- 
pofcd  to  thf^  influence  of  the  litiht  and  the  air,  and  to  the 
contscl  of  all  thole  bodies  which  float  in  the  atmofphere  : 
but  it  is  not  in  reality  a  diftiin^l  part;  and  it  may  be  faid, 
Itridliy  fpeaking,  that  vegetables  have  no  organ  analogous 
to  the  epidermis  of  animals.  When  vegetables  grow  large, 
the  exterior  membrane  leems  to  dilate ;  but  if  this  membrane 
becomes  extended,  it  is  becaule  the  number  of  the  cells  is 
multiplied  at  the  circumference  as  at  the  exterior,  and  that 
confequenlly  the  fides  which  compofc  it  are  multiplied  in 
proportion,  and  increafe  its  capacity. 

One  obje6tion  rt mains  to  be  combated.  It  may  here  be 
faid,  Why  is  it  fo  eafy  in  the  fpring  time  to  detach  the  epi- 
dermis from  the  young  branches,  if  it  does  not  really  form  a 
diftin^l  organ  ?  This  may  be  explained  in  the  following 
manner : — All  caufes  which  have  an  external  a6lion  on  the 
vegetable  alter  its  iurface,  and  detach  from  it  the  interior 
parts :  but  this  feparation  becomes  more  apparent  when  the 
vegetation  is  more  vigorous,  and  when  the  fluids  moiften  the 
cellular  tifllie,  and  fill  the  tubes;  for,  as  the  diforganized 
furface  cannot  tlien  develop  itfelf  v.ath  the  reft,  it  ceales  to 
adhere,  and  often  comes  oti'  in  fragments,  or  is  infenfibly 
deftroyed.     This  is  exatlly  what  takes  place  in  the  fpring. 

In  a  word,  this  exterior  ftratum,  which  fb  many  circum- 
ftances  tend  to  deftroy,  and  which  almoft  always  exhibits 
traces  of  its  diforganization,  is  not  compofed  of  the  laft 
membrane  only  :  the  interior  part  of  the  cellular  tiflue  is 
found  in  it,  as  is  evident  in  the  plane  tree,  and  ftill  more  in 
the  o;reen  oak,  which  produces  cork.  What  has  been  here 
faid'ls  applicable  only  to  the  ftems  and  branches,  which  do 
not  die  in  the  courfe  of  the  year;  for  in  herbs,  and  the  annual 
parts  of  ligneous  plants,  fuch  as  the  leaves,  flowers,  braftece, 
&c.  the  lurface  does  not  detach  itfelf  from  the  reft  of  the 
tiflTue. 

But  the  epidermis  of  vegetables  has  no  refemblance  to  that 
of  animals;  and,  though  it  is  certainly  formed  by  the  exte- 
rior part  of  the  cellular  tilTue,  it  is  no  lefs  true  that  its  na- 
ture is  modified  by  fecondary  caufes,  and  that  it  in  faft  be- 
comes an  organ,  the  functions  of  which  are  very  diftindt, 
and  highly  important.  In  the  infancy  of  the  vegetable, 
when  aTl  the  parts  are  foft  and  mucilaginous,  it  oppofes  at 
the  fame  lime  the  difunion  of  the  nafcent  organs,  and  the 
too  (irnng  aclion .  of  the  fluids.  At  a  more  advanced  age, 
when  the  juices  are  lefs  abundant,  it  prevents  their  too  fpeedy 
evaporation,  and  maintains  a  juft  equilibrium  between  the 
folids  and  the  fluids.  At  all  limes  it  fecures  the  vegetable 
9  from 
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from  the  deleterious  influenceof  meteorg,  and  flielte'-s  it  from 
excellive  heat,  cold,  moiiture,  and  drought.  In  a  word,  it 
protects  ii  againd  all  external  caufes  which  might  hurt  it. 
Beiidcs  this,  'it  {'erves  for  fenfible  and  infenfible  tranf|)iration, 
and  the  abforpiion  of  gds,  and  of  thofe  fluids  difperfed 
throughout  the  atmofphere.  For  this  rcafon  it  is  often 
pierced  with  very  vifible  pores :  1  fay  often,  becaufe  it  is  not 
indeed  a  geueral  law;  and  the  epidermis  of  pulpy  fruits,  for 
example,  has  no  apparent  pores.  I  muft  add,  alfo,  that 
thefe  fruits  tranfpire  very  little,  as  Dr.  Hales  has  fliown  in 
bis  Vegetable  Statics. 

Chapter  TX. 

On  the  Orgamzing  Suhjiance,  or  Camhmm  of  DuhameL 
Hjpothejis  on  the  Formation  and  De'vdopment  of  the  Ceh 
hilar  Tijfue  and  the  luhular  Tiffue. 

All  the  parts  of  the  vegetable  have,  at  firft,  been  mucilagi- 
nous and  fluid;  and  it  is  only  in  the  fuccefHon  of  time  that 
the  lifl'ue  becomes  firm  and  folid.     This  flate  of  feeblenefs  is 
vifible  in  the  feed.     The  embryo  at  firfl:  is  but  a  drop  of  niu- 
cilaiie,  in  which  the  mofi;  powerful  microfcopes  difcover  no 
organ.     This   fubltance  has    a   vitreous   appearance.     It  is 
fpeedily  dried  and  deftroyed  by  the  contaft  of  the  air.     Pro- 
perly fpeaking,  it  is  not  a  fluid;  it  is  an  organized  fubfl:ance, 
fimilar  to  the  white  of  an  egg.     The  organizing  fubfl:ance  is 
formed  during  the  whole  time  of  the  increafe,  and  it  depofits 
itfelf  in  that  part  of  the   tiflue  where  the  vegetable  ought  to 
acquire  the  greatefl:  vigour.     In  the   monocotyledons  it  is 
placed  around  each  ligneous   filament;  in  dicotyledons  it  is 
at  the  furface  of  the  foft  part  of  the  wood  and  the  medullary 
canal.     Everyday,  therefore,    the  ligneous  filaments  of  the 
cotvledons  are  I'een  to  afl'ume  more   volume,  and  the  con- 
centric Itrata  of  the  dicotyledons  to  be  multiplied,   and  their 
pith  to  be  converted  into  wood.     The  organizing  fubfl:ance  is 
the  more  abundant,  and  is  renewed  with  more  facility  as 
the  Individual  is  younger  and  founder;  as  it  is  in  a  more 
favourable  fituation,  and  as  the  feafon  is  better  fitted  for  ve- 
getation. This  fubfl:ance  infenfibly  aflumes  determinate  forms, 
whether  the  fluids  develop  in  it,   by  their  impulfe,   the  cells 
and  the  tubes,  or  whether  an    unknown    power  afts  in   it 
alone,  and  determines  thelc  developments ;   or  whether,  as  is 
probable,  thefe  two  caufts,  imited  and  combined,  a£l  in  con- 
cert to  change  into  membranous  tiflue  the  organizing  lub- 
.Itance,  it  is  certain  that  the  vegetable  acquires  a  more  con- 
fiderable  volume,  and  that  it  daily  lengthens,  and  becomes 
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thicker.  To  explain  the  two  ph<Tnomena  of  lengthenirr^ 
and  becoming  thicker,  the  ac'^ion  of  which  is  iini'^ltaneous, 
we  nmft  acknowledge  that  the  expanlive  force  attmg  in  the 
membranous  tifliie  newly  created  is  modified  by  the  natnre 
of  the  tilfue  itfelf.  It  is  compofed,  as  we  have  already  feen, 
of  two  organic  elements,  one  of  which  is  cellular  lifllie, 
formed  of  the  cells,  whole  diameter  is  nearly  equal  in  every 
direction  ;  the  other  is  the  tubular  tifllie,  fornn^d  of  the  fmall 
and  large  tubes  contiguous  to  each  other.  Let  us  I'uppofe, 
for  a  moment,  that  tlie  fluids  imbibed  by  the  vegetable  are 
the  caufc  of  thi.s  diffimilarity  in  the  tiffue.  We  may  do  fo  the 
more,  as  this  fyftem  is  not  void  of  probability.  By  way  of 
example,  let  us  employ  the  embryo  :  let  us  take  the  feed  be- 
fore fecundation  :  it  is  attached  lo  the  mother  plant  by  the 
umbilical  cord,  the  organization  of  which  no  doubt  varies 
according  to  the  Ipecies.  By  the  help  of  the  veflels  which 
unite  this  organ  to  the  feed,  the  fluids  penetrate  into  the  or- 
ganizing fubltance ;  and  their  impulfe  being  determined  by 
the  canals  which  afford  them  a  paflage,  they  then  trace  out 
the  route  which  the  fluids  will  afterwards  purfue,  and  deter- 
mine the  order  of  the  future  developments.  Being  vigo- 
roufly  pulhed  in  different  points,  which  vary  according  to  the 
fpecies,  they  open  the  longitudinal  tubes,  and  then  filter 
flowly  through  their  fides,  depofit  themfelves  in  the  organiz- 
ing fubiiance,  and  favour  the  development  of  the  cells.  In 
the  firft  cafe,  the  fluids  are  puflied  by  the  force  which  gives 
motion  to  the  fap ;  in  the  fecond  cafe,  they  iflfue  forth  and 
penetrate  the  organizing  fubltance  only,  becaufe  they  tend  to 
afilnne  an  equilibrium.  Thefe  two  forces,  balanced  by  each 
other,  produce  a  multitude  of  intermediate  fhades  between 
the  loncritudinal  tubes  and  the  perfe6l  cellular  tiflue.  But 
this  theory  is  If  ill  far  from  explaining  the  phsenomena  of  ve- 
getable organization.  There  doubtlefs  exifi:  athoufand  other 
phyfical  caufes,  tlie  influence  of  which  cannot  be  calculated; 
and  above  all  thefe  caufes  ought  to  be  placed  the  organizing 
power,  the  principle  of  which  is  totally  unknown  to  us. 

However,  the  cells  and  tubes  being  once  formed,  they  in- 
creafe  till  the  infpiifation  and  induration  of  the  membranes 
prefent  an  oi){lacle  to  their  development.  During  the  growth 
of  the  membranous  tiifue,  the  fluids  carried  into  the  tubes, 
by  feveral  forces  combined,  determine  the  direftion  of  the 
elongation  bv  the  impulfe  which  they  give  to  the  organic 
molecular.  But  the  cells  fufier  themfelves  to  be  penetrated 
by  the  fluids  only  in  a  flow  manner;  and,  being  fubje6led 
to  no  force  which  determines  their  development  in  one  di- 
reAiou  rather  than  in  another,  they  grow  and  dilate  them- 
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felvcs  in  every  direction.  It  would  thence  follow,  if  the 
cells  grew  equal  in  number  to  the  tubes,  that  the  cells  ought 
to  ferve  more  for  extending  the  thicknefs  than  the  length  of 
the  vegetable,  and  that  the  invcrfe  would  be  the  cafe  with  the 
tubes;  but  when  the  latter  are  greatly  multiplied,  their 
number  coin[>enlaies  for  the  fmall  thicknefs  which  each  ha^ 
and  they  then  contribute  no  lefs  than  the  cells  to  the  fen- 
fible  thickening  of  the  vegetable.  Nay  more,  the  mafs  gif 
the  tubes  is  continually  increaled  in  trees,  while  the  cells  are 
not  multiplied  in  the  fame  proportion.  In  a  word,  fever^I 
other  caules,  which  I  fliall  explain  hereafter,  contribute  to 
diforganize  them,  and  even  to  transform  them  into  tubes, 
fo  that  at  the  enl  of  a  certain  time  the  mafs  of  the  latter  is 
far  fuperior  to  that  of  the  cells. 


XXXVIII.  Experiments  on  EleSlricitjf  excited  hy  Evapora- 
tion.    By  a  Correjpondent. 

SIR,  To  Mr.  Tilloch. 

X  TAKE  the  liberty  of  communicating  to  you  the  following 
experiments  on  obtaining  eledlricity  by  evaporation:  and  if 
you  think  them  worthy  of  a  place  in  your  Philofophical 
Mao-azine,  by  inferling  them  therein  you  will  very  much 
oblige 

June  otb,  iSoz.  Your  humble  fervant, 

W.  W. 

THE  apparatus  I  ufed  for  this  purpofe  confifted  of  a  gold 
leaf  ele<>lrometer  (hung  in  a  phial,  which  had  had  the  bot- 
tom cut  off,  that  a  conducting  communication  might  be 
made  betv.  een  two  (lips  of  tinfoil,  which  were  (luck  on  the 
infide  of  the  phial,  and  the  earth,)  and  a  tin  difii  made  in  the 
form  of  the  frullum  of  a  cone.  The  top  diameter  of  it  is 
about  2  inches;  the  bottom  diameter  is  about  il  inch,  and 
its  depth  is  about  4  inch.  This  difj!,  about  half  full  of  water, 
is  placed  on  the  electrometer,  and  the  red-hot  fubilances 
dropped  into  it  from  a  pair  of  tongs,  at  3  or  4  inches  above  it. 
(See  Fig.  2.  PI.  V.)  In  relating  the  experiments  I  fliall  put 
P.  and  N.  to  denote  the  two  Hates,  commonly  denominated 
pojitive  and  negative. 

1.  Cinder  of  pit-coal  about  the  fize  of  a  walnut,  dropped 
into  the  water,  made  the  ele6lrometer  diverge  N.  This  was 
repeated  live  times  with  the  Came  refult.  Sometimes  the  goKI 
leaf  would   beat  againft  the  fide  of  the  bottle  four  or  five 
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times.  I  next  made  the  eleftrometer  diverge  P.  with  an  ex- 
cited glafs-tube,  and  while  it  was  divergent  dropped  a  hot 
cinder  into  the  water  :  it  immediately  clofod,  and  opened 
again  N.  The  electrometer  was  then  made  N.  with  excited 
wax,  and  a  cinder  dropped  into  the  water  madt^  the  eletlro- 
meter  open  wider,  and  (irlke  the  fide  of  the  bottle.  '  ■  ■  'f 
.'  :^.  I  made  fourteen  finiilar  trials  with  coals  of  burnt  wood, 
Wt  pould  not  find  that  any  eleftricilv  was  produced. 
I  '3.  '^n  fixteen  trials  with  tobacco-pipe  the  electrometer  di- 
verged N.  eleven  times,  and  five  limes  it  did  not  diverge  at 
all.  In  five  out  of  the  eleven,  after  the  eleiirlrorneter  had  di- 
verged, it  clofed  again  without  touching  the  fides  of  the 
bottle ;  but  not  fo  much  as  to  lofe  all  its  divergence. 

4.  In  twenty-four  trials  with  common  white  niarble,  the 
electrometer  diverged  P,  twelve  times,  and  ten  times  the  gold 
leaf  beat  the  fides  of  the  bottle  fo  violently,  that  1  could  not 
determine  which  ftate  was  produced  ;  (but,  becaufe  it  was  P. 
in  all  thofe  when  it  could  be  determined,  I  fuppofe  it  was  fo 
in  thofe  that  could  not)  and  twice  it  did  not  diverge  at  all :  the 
pieces  in  thefe  two  were  very  fmall. 

5.  In  twelve  trials  with  mother  of  pearl,  (fuh  as  common 
pearl  buttons  cire  made  of)  the  eledrometer  diverged  P. 
ieven  times.  Three  times  I  could  not  determine  for  the 
violent  beating  of  the  gold-leaf  againft  the  fides  of  the  bottle^ 
and  twice,  when  the  pieces  were  very  fmall  and  not  very  hot, 
the  eleftrometer  became  flightly  N.  It  is  probable  there 
were  fome  fmall  fragments  of  cinder  thrown  into  the  water 
with  the  pearl ;  for  it  was  heated  in  a  common  fire,  and 
taken  out  with  a  fmall  pair  of  tongs. 

6.  In  eight  trials  with  common  white  coral,  the  eleflro- 
nieter  diverged  P.  every  time. 

7.  in  fix  trials  with  oyfter- (hells,  the  eleftrometer  diverged 
P.  five  times,  and  once  it  did  not  diverge  at  all :  the  piece 
was  not  hot  enough  to  raife  much  vapour. 

8.  1  made  thirty-one  trials  with  periwinkle-fiiells  ;  and  in 
the  firfl  feventeen  trials  the  elefitrometer  diverged  P.  fix  times, 
five  timps  N.,  and  three  times  it  did  not  diverge  at  all  ^  and 
twice  it  diverged  and  clofed  again  direclly,  before  I  could 
determine  vvhTch  ftate  was  produced.  In  the  other  fourteen 
trials  it  diverged  P.  every  tiir.e.  It  is  to  be  obferved,  that 
the  fliells  ufed  in  the  firli  feventeen  trials  were  as  they  were 
v-hen  the  filLvvas  boiled  and  falted  in  them;  they  were 
therefore  foul  with  fait,  Sec,  and  alfo  had  their  outfide 
Ikins  on  :  but  in  the  fourteen  laft  trials  the  fliells  were  fuch 
as  had  been  burnt,  and  thrown  into  water  while  red- 
hotj  before  they  were  made  hot  fur  the  experinicnt,  and  by 
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this  treatment  they  were  cleanfcd  from  their  fkins  and  other 
fouhieflTes. 

9.  In  fix  trials  with  unprepared  mufcle-fliells,  the  eleftro- 
meter  diverged  P.  three  times,  once  N.;  once  the  gold  leaf 
beat  the  fides  of  the  bottle  fo  violently,  that  I  could  not  de- 
termine; and  once  it  did  not  diverge  at  all.  As  thefe  fliells 
were  in  the  fame  fiatc  as  the  periwinkle- fnelis  were  in  the 
firll  feventeen  trials  with  them,  I  therefore  fuppofe  the  dif- 
agreement  to  arife  from  the  fame  caufe. 

TO.  In  nine  trials  with  chalk,  I  could  not  find  that  there 
was  anv  eleftricitv  produced. 

11.  In  twelve  trials  with  bones,  I  could  not  find  that  there 
was  anv  cleftrieity  produced. 

12.  In  eight  trials  with  gravel-flones,  the  ele6lronieter 
diverged  N.  fix  times,  and  twice  the  gold-leaf  beat  the 
fides  of  the  bottle  fo  violently,  that  I  could  not  determine 
which  ftate  was  produced. 

13.  In  five  trials  with  clinkers,  the  electrometer  diverged 
N.  verv  gradually  every  time. 

14.  In  eight  trials  with  Imall  pieces  of  iron,  the  elcclro- 
meter  diverged  N.  fix  times,  and  twice  not  at  all. 

15.  In  fix  trials  with  fome  mfty  nails  (that  had  lain  in  the 
earth  till  they  were  quite  rufi:ed  through,  and  from  which  I 
carefully  wafhed  the  dirt,  Sec.),  the  eleftrometcr  diverged 
N.  four  times,  and  twice  it  did  not  diverge  at  all.  Seeing 
this  rully  iron  did  not  produce  P.,  agreeably  to  Cavallo's 
experiment,  I  fufpe6lcd  that,  notwithllanding  all  my  care, 
the  nails  were  not  free  from  foulnefs.  I  next  procured  fome 
flakes  of  rufl:  which  had  fallen  from  an  old  anchor,  which 
lies  in  Perry's  doek-yanl  at  Blackwall;  and  fuppofing  thefe 
flakes  to  be  pure  ruft,  I  expe6\cd  to  find  the  ele6lrometer 
diverge  P.,  but  in  feven  trials  it  was  N.  every  time. 

16.  In  eleven  trials  with  pieces  of  fleel-file,  the  electro- 
meter diverged  N.  eight  times,  once  P.;  once  it  did  not  di- 
verge at  ail,  and  once  it  diverged  and  clofed  again  before  I 
could  determine  which  ftate  was  produced. 

17.  In  two  trials  with  pieces  of  china,  the  eledtrome'ier 
diverged  N.  both  times. 

18.  In  five  trials  with  (late,  the  eleftrometer  beat  the  fides 
of  the  bottle  violently,  with  N.  every  time. 

J 9.  A  piece  of  fullers-earth  made  the  electrometer  di- 
verge N. 

20.  In  eight  trials  with  a  copper  halfpenny,  the  electro- 
meter diverged  N.  four  times,  and  four  times  it  did  not  di- 
verge at  all.  And  in  eight  trials  with  a  penny  piece,  it  di- 
veroed  N.  every  time. 
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21.  To  difcover  in  what  (late  (with  refpeft  to  elcdricity)  the 
vapour  was,  T  ufed  the  apparatus  reprelented  by  the  annexed 
Iketch,  of  which  the  upright  A  B  is  of  glafs  covered  with 
feahng-wax,  and  all  the  rcil,  except  the  buttle  of  the  eleftro- 
nieter,  is  of  metal.  In  thirteen  trials  with  cinders  of  pit-coal, 
the  ele£lrometer  diverged  P.  ftven  times ;  four  times  it 
opened  and  clofed  again  before  I  could  determine  which 
Itate  was  produced,  and  twice  it  did  not  diverge  at  all. 

22.  In  feven  trials  with  marble,  the  ele6lrometer  diverged 
N.  three  times  ',  three  limes  it  loll  all  its  divergence  bttore 
I  could  determine  in  which  Hate  it  diverged,  and  once  it 
did  not  diverge  at  all. 

In  the  two  lafl  experiments,  the  electrometer  retained  its 
divergence  fo  fliort  a  time,  that  1  was  obliged  to  hold  au 
excited  tube  in  one  hand,  while  I  dropped  the  hot  fubftance 
into  the  water  with  the  other,  to  be  ready  in  time  to  de- 
termine the  Itate  produced  by  the  vapour. 
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N  a  former  communication  I  took  occafion  to  remark 
that  a  variety  of  procelies  had  been  followed  out,  endeavour- 
ing to  form  a  good  quality  of  bar  iron  with  coak-pigs  and 
pit-coal;  but  as  thcfe  had  been  attended  with  little  or  no 
alteration  of  principle,  the  refults  had  been  nearly  fimilarJ 
In  no  cafe  has  an  uniform  quality  of  bar  iron  been  produced, 
able  to  cope  for  all  ufes  wiih  the  fuperior  marks  of  SvVedcu 
and  Rufiia. 

At  this  day,  affifted  by  a  variety  of  fafts  chemical  and  phi- 
lofophical,  we  yet  remain  in  comparative  ignorance  of  what 
conftitutes  the  real  difference  in  point  of  quality  betwixt  home- 
made iron  and  that  imported  from  foreign  markets.  We 
acknowledge  with  pain  and  humiliation  our  dependence  on 
other  countries  for  our  fteel-iron,  and  it  is  with  regret  that 
we  fee  every  induftrious  exertion  made  to  obviate  this  depen- 
dence foiled  by  the  nature  of  our  luel,  or  the  defe6live  qua- 
lities of  our  ores. 

Thofe  who  have  voluntnrily  made  an  offer  of  their  time 
and  abilities  for  the  fervice  of  their  country,  in  promoting 
a  thorough  knowledge  of  the  principles  of  our  manutadures, 
could  not  engage  in  a  fubje6l  fraught  with  more  important 
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confequences.  An  acurate  chemical  analyfis  of  the  variou* 
ftates  and  qualities  of  BriiKh  manufa<3:ured  iron,  accom- 
panied by  a  limilar  development  of  the  component  parts  of 
the  foreiffn  fabrics,  would  prove  an  intereftin(:!:  contrail,  and 
could  not  fail  ultimately  of  producing  mfinite  advantage  to 
that  department  of  labour. 

I  fhall  not,  at  prefent,  enter  into  an  invefligation  of  the 
probable  reafons  which  conftitute  this  difference,  but  con- 
fine myfelf  to  a  fuccinft  account  of  feveral  procefles  in  which 
I  have  obtained  malleable  iron,  oft'en  fuperior  to  the  common 
run  of  Britifh  manufa6lure.  In  contemplating  thefe  niani'^ 
pulations  followed  out  in  the  large  way,  I  uniformly  found 
that,  although  fome  fabrics  poflciled  comparative  excellence, 
yet  that  all  were  deficient  in  obtaining  a  quality  of  iron  equal 
in  appearance  and  frafture  to  the  foreign. 

In  all  thefe  procefles  it  was  evident  that  if  the  conta£l  of 
pit-coal,  confidered  as  a  more  impure  fuel  than  wood,  was 
hurtful  to  the  quality  of  the  iron,  then  all  our  bar-iron 
would  be  fo  injured,  as  all  of  it  is  manufa6tured  either  in 
contaft  with  fuch  fuel,  or  the  flame  of  it,  or  both.  The 
point  therefore  willied  to  be  gained  was  the  making  of  bar- 
iron  without  bringing  the  metal,  while  in  fufion,  in  conta<9; 
either  with  the  flame  of  pit-coal,  or  with  the  ignited  coaks. 
My  firil  crude  attempt  was  in  1794  with  crucibles  and  roafted 
ironftone.  I  conceived  that  by  introducing  juft  as  much 
charcoal  of  wood  as  v.'ould  remove  the  oxygen  of  the  ore, 
that  malleable  iron  would  be  the  refult.  Experiment,  in 
fome  meafure,  juftified  this  conjecSlure:  but  a  want  of  uni- 
formity in  the  refult  proved  the  fallacy  of  this  mode  of  ope- 
rating. When  the  temperature  was  moderately  raifed,  I 
found  the  iron  partially  feparated,  and,  in  a  malleable  ftate, 
entangled  amongfl  the  earths  of  the  ore  :  but,  when  a  higher 
degree  of  heat  was  brought  on,  the  greateft  part  of  the  iron 
was  found  precipitated  in  the  form  of  a  button.  The  iron  in 
this  ftate  was  malieable:  but  fo  exceflively  red-(hort  as  to  be 
incapable  of  drawing  at  any  fliade  of  heat  beyond  faint  red. 

In  varying  thefe  experiments,  and  ufing  a  greater  propor- 
tion of  charcoal  than  ufual,  I  was  furprifed  to  find,  that  after 
a  long  and  violent  heat  no  part  of  the  iron  had  entered  into 
fufion.  The  pieces  of  iron-fione  were  firmly  connecled  to- 
gether, pofleflcd  of  the  original  acutenefs  of  angle  and  frac- 
Uire.  Their  appearance  and  fnrface  was  dark  and  metallic, 
and,  upon  attempting  to  part  them,  I  found  them  attached 
to  each  other  by  a  fpecies  of  metallic  fibre,  which  twifted 
repeatedly  before  breaking.  This  was  a  fpecies  of  welding  I 
had  neicr  befoie  witnefied.     I  found  the  whole  mafs  fufli- 
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ciently  metallic  upon  the  furface  to  receive  aconfiderable  de- 
gree of  polifti  from  a  file.  The  interior  of  each  piece,  ironi 
the  want  of  a  fufficientdofe  of  heat,  remained  in  a  foft,  eafily 
pulverifed  form,  perfeclly  magnetic,  and  burning  with  great 
rapidity  when  Itrewed  in  the  flame. 

The  apparent  advantages  which  feemed  to  refult  from  this 
chance  dil'covery  vvere  fufficient  to  induce  me  to  perform, 
during  the  courfe  of  three  or  four  years,  feveral  hundred  ex- 
periments. In  the  profecution  of  this  fubje6t,  I  foon  aban- 
doned the  ufe  of  iron-llones.  It  was  found  requifite  to  ufe 
them  in  a  roafted  ftate ;  and  even  afterwards,  when  heated  in 
contacSl  with  charcoal  for  three  or  four  days,  it  was  with  the 
greated  difficulty  that  the  procefs  of  malleability  could  be 
made  to  penetrate  to  the  centre  without  a  general  and  pre- 
mature fufion,  which  was  always  carefully  to  be  avoided. 
When  raw  iron-ftone  was  ufed,  it  was  difficult  to  pre- 
vent it  from  entering  into  fufion,  and  feparating  its  iron  in 
the  ftate  of  minute  globules  of  crude  iron.  Having  thus 
Satisfied  niyfelf  of  the  precarious  refults  obtained  in  this  pro- 
cefs by  the  ufe  of  iron-ftones,  I  had  recourfe  to  Cumberland 
ore,  as  a  fit  fubftitute,  and  my  expe6tations  in  it  were  not 
difap  pointed. 

.,  I  fhall  fimply  ftate  the  methods  which  I  ultimately  followed 
•to  produce  bar-iron  in  this  procefs  with  the  ufe  of  pit-coal 
.and  charcoal  of  wood.  Having  prepared  a  fmall  furnace 
^with  an  oblong  cavity,  furrounded  with  a  fufficient  number 
,pf  holes  to  admit  the  heat  all  round,  I  introduced  50  to  60  lbs. 
of  Cumberland  iron  ore  reduced  to  pieces  of  nearly  3  ounces 
.weight  each.  This  was  mixed  with  a  fufficient  quantity  of 
clean  dull  produced  in  the  charring  of  coal.  The  ore  was 
furrounded  by  a  layer  nearly  2^-  inches  thick,  and  this  lafl;  of 
all  was  covered  with  a  layer  of  moifl  fand  3  to  3  inches  thick. 
The  fire  was  maintained  at  a  temperature  of  nearly  100'' of 
WedgewQod  for  36  to  48  hours,  according  to  circumftances. 
'  It  was  then  allowed  to  cool  gradually.  Upon  examination, 
th^  pieces  of  ore  were  frequently  found  attached  to  each 
other  fo  firmly  as  to  require  confiderable  force  to  part  them. 
They  filed,  and  were,  when  the  cementation  was  continued 
long  enough,  malleable  throughout.  The  ore,  thus  prepared, 
was  piled  up  in  aflat  broad  fliallow  crucible  with  a  loofe 
top,  and  placed  in  a  furnace  heated  with  the  flame  of  pit- 
coal.  A  welding  heat  was  brought  on  the  whole  mafs, 
which  was  then  carried  to  the  han)mcr:  the  firft  blow  de- 
fti^oyed  the  crucible,  and  the  ore  v.'as  fliincled  into  a  bloom  at 
the  fii-fi  heat. 

.•    In  this  way  excellent  iron  was  produced.     Its  fra6lure  was 
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light  blue,  fibrous,  and  tearing  confiderably  in  groups.  •  It 
poiTeflltd,  however,  a  flight  degree  of  red-fliortnefs  when 
very  highlv  heated.  It  formed  with  equal  facility  horfe- 
fhoes  and  nails  of  the  moft  delicate  ftrudlure.  The  produce 
of  the  raw  ore  never  exceeded  47  per  cent.,  and  commonly 
Vi'as  from  43  to  45.  Iron  of  a  more  pure  fracture  was 
obtained  by  piiino;  the  ore  upon  a  flat  cake  of  fire-clay  or 
fand-ftone.  As  the  welding  heat  penetrated  the  mafs,  part 
of  the  earth  and  unmetallizcd  particles  of  iron  were  reduced 
into  fofion,  and  run  off  into  the  furnace.  The  produce, 
however,  in  iron  was  reduced  as  low  as  37  per  cent.  This 
reduclion  of  meial,  no  doubt,  arofe  from  the  greater  furface 
expofed  in  this  way  than  when  the  balling  pot  v/asufed. 

To  obviate  this,  and,  at  the  fame  time,  infure  an  equal 
quality  of  iron,  tlie  piles  were  heated  in  the  fame  furnace 
with  the  gas  of  coaks,  and  the  flue  of  the  furnace  nearly  fluit 
up  ;  fo  that  the  circulation  of  air  was  much  fmaller,  and  ihjS 
heat,  though  equally  great,  yet  more  attenuated.  This  pro- 
duced a  better  quality^of  iron  than  any  of  the  former w^^ys, 
but  at  a  greater  expcnfe  of  fuel.  •     :.•.;     . 

However  fuitable  this  iron  was  for  the  common  ufes  of  the 
fmithy,  it  was  found  to  form  but  a  very  indifierent  quality  of 
fteel  by  cementation.  The  whole  of  it  became  in  fome  de- 
gree laminated,  and  incapable  of  ftanding  great  fatigue;  and 
the  reci-fliortnefs,  which  before  faintly  marked  the  bar  iron, 
was  now  confiderably  increafed  when  in  the  ftate  of  fteel. 
In  varying  this  procefs  of  making  bar  iron,  quantities  of  the 
prepared  ore  were  thrown  upon  the  top  ol  a  fmall  finery 
fire,  charged  with  foft  coal  coak,  and  lunk  to  the  bottom. 
The  metallic  mafs  was  found  connected,  and  fo  much  puri- 
fied as  to  afford  iron  of  a  clear  fraclure,  but  the  produce  was 
diminiflied  to  28  and  30  per  cent,  from  raw  ore. 

The  fame  ore,  however,  funk  in  a  fmall  fire  of  wood  char- 
coal, yielded  a  very  fuperior  quality  of  the  metal  to  any  of 
the 'former,  \n  point  of  quality  and  frafture,  it  was  deemed 
no  way  inferior  to  many  of  the  heft  Swedifli  marks.  Still, 
however,  it  muil  not  be  denied,  that  this  iron  formed  com- 
paratively but  an  inferior  quality  of  fleel.  In  this  flate  I  left 
this  procefs  for  making  bar  iron,  and  have  not  yet  found 
time  nor  fufficient  opportunity  to  refume  it.  Of  late  years  I 
underftand  a  procefs,  fomewhat  fimiiar,  has  been  eftabliflied 
near  Whitehaven,  in  the  nciglibourhood  of  the  Cumberland 
iron-mines,  but  abandoned,  ncjt  becaufe  the  quality  of  iron 
was  inferior,  but  i  believe  from  a  want  of  ceconomy  in  the 
procefs  itfelf. 
A  thoufand  unfor^feen  difficulties  occur  in  ftriking  out  a 
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ne\y  line  of  nranufaflufe,  before  af  good  quality  ^f  ^ro(3u^  ig 
obtamed.  Thefe  are  feldom  diminil^icd,  but  oftent  increafed, 
m  transfcrring  it  from  tkcfcfelfe  of  experiment  to  that  of  nia- 
nufa6liM-e.         •  .;;■'  v.u^iivb 

In  the  prefent  p'-occfs^  followed  out  at  the  bar-iron  forges 
m  this  eoontiv,  the  greSiteft  drawback  upon  the  profits  and 
correAnefs  of  the  bufiri-cTs  is  the  imn.eide  lofs  of  metal. 
This  is  c;i!lcd  walle,  and  it  is  generally  believed  that  the  more 
the  wafte  the  better  the  quality  of  the  refulting;  iron.  This 
crrcumftance  I  conceive  is  owing  to  the  following  fa6ts— - 
the  combuftibility  of  the  metal,  the  high  tempevatui-'e  requi- 
fite,  and  the  tedious  length  oF  the  proccfs.  The  puddling 
pmcefs  invented  by  Cortes  avowed  a  degree  of  finiplicity, 
which  promilcd  to  lefl'en  the  wafte  by  dimintfliing  the  va- 
riety of  operation?,  and  the  length  of  the  expofure.  Expe- 
rience howevcrhas  proved,  that,  in  general,  what  was  gained 
ki  weight  was  more  than  loft  by  the  inferior  quality  of  the 
iron  produced. 

With  a  view  to  produce  a  quality  of  iron  from  coak  pig 
equal  or  fnperior  to  what  is  (»btained  in  the  beft  procefies 
now- in  nfe,  it  occurred  to  me  that  an  operation  which  would 
unite  the  properties  of  the  finery  fire  and  of  the  puddling  fur- 
nace would  be  produ6live  of  a  good  quality  of  iron,  and  with 
little  comparative  lofs.  With  this  view  a  fmall  furnace  was 
contrived,  fomewhat  fimilar  in  fhape  to  an  iron-founder's 
air  furnace.  The  depth  of  the  grates  below  what  is  called 
the  bridge  of  the  furnace  was  more  in  proportiori.  A  (lial- 
low  cavity  was  formed  in  the -middle  of  the  furnace  with 
fand,  al>out  two  inches  deep,  fifteen  inches  long,  and  eight 
broad.  The  furnace  was  heated  to  a  bright  white  heat  with 
raw  pit-coal :  a  fm£.ll  e-oor  was  then  opened,  and  nearly  84lbs. 
of  fragments  of  white  crude  'ron  introduced.  The  grates  of 
the  furnace  were  then  'charged  with  C(;aks,  and  a  femifufing 
heat  broufiht  on,  and  continued  for  ten  hours  after.  During 
this  operation  the  metal  continued  to  boil,  and  difcharge  a 
blue  vapour,  frequentlv  accompanied  wiih  biffing  explofions. 
At  la'fl,  when  the  metal  exhibited  iio  further  figns  of  ebulli- 
tion, nor  of  fuiion,  the  fire'was  albwed  to  die  away.  When 
cold,  I  found  the  whole,  without  flirring  or  agitation,  re- 
folved  into  a  mafs  of  malleable  iron,  which,  even  in  this 
flate,  w'as  broken  \a  ith  greU  difficulty.  The  lump,  or  plate, 
was  divided  into  three  pieces,  one  of  which  was  drawn  into 
k  flout  bar,  and  weighed  1 8  lbs.  The  quality  of  this  iron 
w^  excellent  for  ev^iypiirj^ofe,'  fteel-making  excepted.  In 
thisprocefs  it  disjoined,  and  formed  laminee;  which  rendered 
it  unfit  for  any  fteei- pur  pole.  This  experiment  was  fre- 
quently 


An  ^[fdy  on  Longevity,  239 

•ojuently  repeated  with  fimilar  rcfnlts  :  but,  from  feveral  cir- 
cumltances  not  here  accefiary  to  be  mentioned,  Ineverafcer- 
tained  the  exa6l  lofs  fullaiaed  in  the  operations.  I  am  confi- 
dent, however,  that  it  would  not  amount  to  more  than  half 
what  is  experienced  in  the  common  procefles, 

I  offer  this  flight  fketch,  as  I  did  the  former,  merely  as  an 
outline  of  an  operation,  the  perfection  of  which  might  be 
attended  with  great  advantages,  but  which  would  previoufly 
require  a  confiderable  portion  of  time,  and  many  experi- 
ments, to  eftablifh. 
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Bart.  : 

[Continued  from  p.  172.] 

APPENDIX. 

No.  I. 

X  HE  preceding  obfervations  are  only  Intended  as  a  bafis, 
for  the  purpofe  of  obtaining  the  additional  fafts  and  obferva- 
tions which  are  neceffary  to  elucidate  fo  important  an  in- 
quiry. It  is  particularly  requefled,  the:efore,  that  the  fol- 
lowing queftions  may  be  aniwered  with  as  much  minuteiiefs 
and  accuracy  as  circumftances  will  admit  of. 

Queftions  for  the  confideration  of  thofe  intelligent  perfons 
by  whom  this  Paper  may  be  perufed  : — - 

1.  What  is  the  effedl  of  the  climate  in  which  you  refide, 
on  the  health  and  longevity  of  the  human  race  ? 

2.  What  form  is  reckoned  moil  conducive  to  health  and 
longevity  ? 

3.  Is  it  found,  that  being  defcended  from  young  and  from 
healthy  parents,  is  eflential  for  good  health  and  old  age  ? 

4.  Is  it  found,  that   health  and  old  age  depend  much  on 
the  difpofition  or  temper  of  the  individual  ? 

5.  is  there  any  perceptible  difference  in  confequence  of 
fituation  of  life  ? 

6.  What  profeffions  are  reckoned  favourable  to  longevity 
or  othcrwife  ? 

7.  Jo  exercife  or  moderate  labour  found  necefTary  for  pre- 
ferving  health  and  long  life  ? 

8.  Have  the  long-lived  in  general  been  in  the  marriage- 
ilate  ? 

9.  Have  thegreatefl;  proportion  of  the  long-lived  confified 
of  males  or  females  ? 

(J  JO.  Have 
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TO.  Have  there  been  any  inftances  of  perfons  renewing 
their  age,  getting  new  teeth,  new  hair,  See? 

1 1.  VVhiU  are  the  other  circumftances  tending  to  promote 
long  h'fe  ? 

12.  What  is  the  effe^l  of  diet  on  health  and  longevity? 
^3'  What  are  the  <^ffe6ls  of  clothing  ? 

14.  What  the  eti"e6l  of  habitation,  and  the  difference  of 
living  in  a  town  or  in  the  country  ? 

15.  What  are  the  eft'efts  of  habits  and  cuRoms,  in  regard 
to  early  rifmg,  bathing,  regular  meals, — regular  fleep, — and, 
in  particular,  what  are  thofe  minute  circumiiances  on  which 
it  is  fuppofed  that  health  and  longevity  principally  de]^-cnd  ? 

16.  What  are  the  rules  regarding  medicine  which  are  acr 
counted  the  moft  ufeful  and  lalutary  ? 

17.  What  are  the  moll  remarkable  inftances  of  longevity, 
and  how  are  they  authenticated  ? 

18.  What  are  the  rules  adopted  by  thofe  who  have  attained 
great  age  ? 

19.  Have  any  tables  of  longevity  been  drawn  up  in  your 
neighbourhood,  and  how  do  they  agree  with  the  one  extracted 
from  Hufeland  ? 

20.  Do  any  additional  obfervations  or  particulars  occur  to 
"you  on  the  fubjecl  of  health  or  longevity  ? 

No.  II. 

Of  fuch  Uules  and  Habits  as  may  contrlbule  lo  the  Vrefewa-^ 
tion  of  good  Health  and  long  Lfe. 

If  perfons  were  to  live  with  the  fimplicitv  of  ancient  times, 
it  is  probable  that  they  would  attain  long  life,  witliout  cxpe-^ 
riencing  any  material  illnefs,  merely  by  a  proper  attention  to 
air,  exercife,  clothing,  and  diet.  But  in  the  prefent  Hate  of 
fociety,  the  great  bulk  of  the  community  muft  follow,  not  a 
natural,  but  an  artificial  mode  of  life,  and  thence  are  perpe- 
tually expofed  to  various  temptations,  which  they  find  it  dif- 
,  ficult  always  to  refiil,  and  to  dangers  which  they  cannot  al- 
ways avoid.  In  luxurious  times,  therefore,  perfons  in  gene- 
ral cannot  expeft  to  live  long,  at  lealt  with  any  degree  of  fa- 
tisfa6lion,  unless  by  jrreat  care,  and  by  an  attention  to  a 
variety  of  minute  particulars,  which  they  either  learn  from 
others,  or  acquire  by  their  own  experience.  The  mafs  of 
ufeful  facSfs  and  obfervations  thus  accumulating  every  day, 
and  perifliing  daily  with  thofe  who  had  acquired  them,  mud 
be  very  great.  Unfortunately,  hitherto,  no  individual  has 
taken  the  trouble  of  coUecSling  them.  Such  a  collection 
would  certainly  be  a  moft  acceptable  offering  to  the  public, 

more 
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ftiore  efpecially  if  written  in  a  plain  and  diftin6l  manner, 
cind  laying  down  fuch  rides  alone  as  were  pra6licahle  accord- 
ing to  the  general  Ityle  of  modern  life.  With  the  view  of 
contributing  to  fo  ufeful  a  work,  I  fhall  proceed  to  liate  fuch' 
obfervations  as  have  been  either  communicated  to  me  by 
others  *,  or  have  occurred  to  myfelf  on  that  interelling  fub^ 
jea.  '^ 

The 

*  Among  other  communications  I  received  from  a  friend  in  the  coun-. 
try,  a  number  of  rules  of  diet  and  regimen,  written  in  Latin  as  far  back 
as  the  year  1648,  in  anfV.er  to  the  general  quettion  ;  "  B\f  what  means  a 
"  perfon  mii^ht  be  enabled  to  prolong  life  to  the  lateft  period  ?"  The  fol- 
lowing is  a  literal  trauHation  of  that  Paper: 

A  perfon  will  be  en-ibled  to  prolong  life  to  the  lateft  period,  byobferv- 
ing  the  following  falutary  rules. 

1.  The  ftomach  ougln  never  to  be  over-loaded  with  food,  otherwife 

the  body  will  be  rendered  unfit  for  exertion. 

2.  Moderation  in  exercife,  food,  drink,  deep,  and  venery. 

3.  Nofrcfli  food  fhould  be  taken,  unkfs  the  preceding  meal  has  been 

properly  digtfted. 

4.  The  meais  ihould  not  be  uniform  ;  but  fupper  always  lighter  than 

dinner. 

5.  Excefs  in  former  meals  muft  be  correfled  l)y  a  fubfeouent  abftinence. 

6.  All  food  fhould  be  duly  mafticated  before  it  be  fwaiiowed. 

7.  The  quantity  of  drink  fhould  always  be  proportioned  to  ihst  of  folid 

food. 

8.  No  drink  fhould  be  taken  until  a  due  portion  of  folid  food  has  been 

fwallowed. 

9.  A  variety  of  diflies  ought  not  to  be  eaten  at  the  fame  time. 

10.  It  will  be  advifable  to  refrain  from  a  meal    (dinner)   once  a  week, 

particularly  when  the  body  appears  to  require  lefs  food. 

11.  Bodily  exercife  fhould  be  fo  managed  once  a  day,  as  to  excite  the 

natural  heat  (glow);  and  before  a  meal.  The  advantages  re- 
fulcing  fiom  fuch  praflice  are  thus  defcribed  by  FulgenT-'US  : 
"  Exercife,"  fays  he,  <'  contributes  to  the  prefervation  of  human 
"  life;  it  diffipates  all  fupcrfluous  humours  of  a  plethoric  habit; 
"  it  invigorates  our  faculties;  it  is  a  gain  of  time;  the  enemy  of 
"  idlenefs,  the  duty  of  the  young,  and  the  delight  of  the  aged. 
"  For  exercife  difengages  and  expels,  through  the  pores,  alt  fu- 
*'  perfiuous  humours ;  while  the  greateft  injuries  may  enfuc  from 
*'  a  contrary  conduft:  hence  the  Poet  obferves,  '  Eafe  is  not  to 
"  be  acquired  unlefs  it  be  combined  with  toil:  for  indolence  is 
"  generally  attended  with  diflolution.'  " 

12.  In  taking  food,   liquids  and  fofc  fubftances  ought  to  precede  thofe 

of  a  dry  and  folid  nature. 

13.  Between  meals,  both  folid  and  liquid  food  Ihould  be  avoided. 

14.  The  bowels  Ihould  be  regular  every  day,  either  by  nature  or  by  ar- 

tificial means. 

15.  Extremes  of  heat  and  cold,  with  refpc6t  to  food,    drink,   and  air, 

are  equally  to  be  guatded  againft. 

16.  Sleep  ought  not  to  continue  lefs  than  fix  hours,  nor  exceed  eight. 
t-i.  Immediately  after  a  meal,  and  with  a  full  ftomach,  it  is  hurtful  to 

engage  in  reading,  writing,  or  deep  reflections. 

1 8.  Violent, 
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The  particulars  coiinecled  with  food,  clothing,  habltatioii, 
air,  and  exerciie,  are  fo  univerfally  known,  and  the  prin- 
ciples regarding  each  fo  fully  eftablifhed,  that  it  is  furely  un- 
neceflary  to  dwell  upon  them  at  any  length. 

In  regard  to  food,  experience  will  point  out  thofe  articles 
which  are  bell  adapted  for  the  conftitutiou  of  each  indivi- 
dual ;  and  there  cannot  be  a  better  general  rule  than  to  ad- 
here to  them  as  clofely  as  poffible.  It  mav  be  obferved, 
however,  that  people  in  general,  efpecially  thofe  who  do  not 
labour,  eat  much  more  than  nature  requires;  that  a  little 
abftinence  or  felf-denial  may  often  be  of  ufe,  cither  to  pre- 
vent or  to  cure  difeafe  * ;  and  at  any  rate,  that  none  but 
hard-working  people,  or  thofe  who  are  in  the  verv  prime  of 
life,  or  growing  fad,  or  travelling  about,  flioukl  cat  more 
than  one  full  meal  each  day. 

18.  Violent  exercifc,  fhordy  after  a  me?J.,  ought  never  to  be  undertaken. 

19.  When  the  body  is  in  a  languid  ftatc,  all  the  limbs  fnould  be  vigo-' 

roufly  ftretchcd. 

20.  Drink  ihouui  never  be   taken  on   an    empty  flomach  ;  as,  in  that 

ftate,  it  cannot  fail  to  prove  exceedingly  hurtful  by  agitating  the 
nerves.  Galen  fays,  in  the  fecond  Aphorifm,  2),  If  a  hungry 
perfon  drink  wine  before  he  eat,  he  will  Ipredily  he  attacked  with 
lijafnis  and  delirious  fymptoms.  Nor  fhould  wine  betaken  (ha- 
bitually) after  meals;  becaufe  it  unnaturally  accelerates  the  di- 
gellion,  propels  the  food  before  it  is  properly  dit^eftcd,  and  lays 
the  foundation  of  obftruftions  and  putridity. 

2X.  Wine  Ihould  never  be  taken  immoderately ;  and  it  would  be  ad- 
vifable,  as  much  as  polhble,  to  abftain  from  its  ufe,  becatife  it 
nffcfts  the  brain  :  hence,  ■  no  perfon  of  a  weak  organization 
fnould  venture  to  drink  it,  unlcfs  in  fmall  quantities,  ox.  di- 
luted. Serapio  remarks,  "Wine  fills  the  head  with  many  va- 
"  pours." 

22-  The  bread  (liould  be  of  the  befl  quality,  foft,  (not  too  flale,)  and 
mixed  with  a  fmal!  portion  of  fak. 

23.  Checfe,  and  all  the  artificial  prep-orations  of  milk,  ought  to.be  avoid- 

ed; tho'ogh  pure  milk, -when  mixed  with  fugar,  may  not  be  deem- 
ed uawholcfome  during  the  fummer.  Milk  and  water,  or  whey, 
is  a  falutary  beverage  at  all  feafons. 

24.  Fifii  fhould  be  feldom  eaten,  and  tbcn  they  ought  to  be  tender  and 

well  drelTed,  with  the  addition   of  vinegar,   fpices,    and   other 
fauces. 
i»5.  Oyfters,   and  all  fliell-fifli,   fhould  be  avoided,  bccaufc  they  afford 
only  a  cold,  flow,  end  vifcous  nourifhment." 

There  are  many  ufeful  hints  in  thefe  Rules,  though  fome  of  them  are  net 
applicable  to  general  ufe,  according  to  the  modern  ftyle  of  living. 

"■*  After  a  diieal'e  is  removed,  if  there  is  much  lafTitude  and  weaknefs, 
nothing  V. ill  be  found  more  ufeful  than  to  take  a  cruft  of  bread  and  a 
glafs  of  very  old  and  rich  fwect  wine  at  neon.  This  plan  was  ftrongiy 
recommended  to  me  by  fome  intelligent  perfoas  on  the  Continent,  who 
had  reaped  much  bcncdt  from  it. 

As. 
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As  to  clothing,  much  mu ft  depend  on  (ituation  and  cli- 
mate *  ;  but,  on  the  whole,  it  is  generally  found  a  ufeful 
praftice  to  wear  woollens  next  the  (kin.  It  is  remarked  in 
many  parts  of  Scotland,  that  fince  the  ufe  of  flannel  fhirts 
has  been  given  up  by  the  lower  orders,  the  rheumatifm, 
and  other  difeafes  formerly  unknown,  have  become  very  fre- 
quent, and  are  daily  increafing.  In  the  Welt  India  Iflands, 
if  care  be  taken  to  make  the  Troops  wear  flannel  fhirts,  they 
are  likelv  to  be  exempted  from  various  dilbrders,  which  other- 
wife  would  probablv  have  attacked  them.  Even  the  negroes 
themfelves,  I  underfl:and,  prefer  flannel  to  cotton  or  linen, 
and  find  it  a  much  more  comfortable  and  ufeful  drefs.  In  re- 
gard to  clothing  fuited  to  the  climate  of  Great  Britain,  there  is 
reafon  to  believe  that  we  ul'e  furs  much  feldomer  than  we 
ought  to  do.  Nothing  can  be  more  abfurd  than  to  confider 
the  ufe  of  fur  as  a  mark  of  efi'eminacy,  and  on  that  account 
to  fuppofe  that  it  is  merely  calculated  for  delicate  women. 
In  the  piercing  cold  to  which  wc  arc  often  fubjefted,  furs 
might  be  worn  with  much  advantage  by  the  flouted  and 
hardiefl;  men. 

The  riature  of  the  houfe  where  any  nidividual  refides,  is  a 
very  important  confideration.  Formerly  they  were  very  ill 
fitted  up,  and  were  what  would  now  be  confldered  extremely 
uncomfortable.  It  was  laid  of  old,  that  no  houfe  was  whole- 
fome  "  wliere  a  dog  could  not  get  in  under  the  door,  or  a 
bu'd  through  the  window."  There  was  then  no  ufe  for  ven- 
tilators. The  cafe  is  now  tnuch  iiitered.  The  art  of  finifli- 
ing  houfes  clofelv,  and  the  man;igeuient  of  fuel,  have  been 
brought  to  fuch  perfection,  as  greatly  to  ex<:lude  a  free  circu- 
lation of  air,  and  to  overheat  that  which  the  room  contains. 
From  the  great  expenfe  of  building  and  fitting  up  houfes,  alfo, 
the  apartments  in  them  are  in  general  much  fmaller  and  Jefs 
lofty  than  they  ougb'  to  be.  As  it  is  impoflible  to  make  any 
great  alteration  in  thefe  particulars,  more  cfpL-eially  in  the 
metropolis,  and  in  large  towns,  which  contain  ib  large  a  pro-', 
portion  of  the  population  of  the  kingdom,  the  only  remedies 
are,  to  ventilate  the  houfes  whenever  the  weather  will  admit 
of  it;  and  for  the  inhabitants  of  towns  to  be  as  much  in  the 
open  air,  and  as  frequently  in  the  country,  as  circumftanccs 
will  i>ermit  f. 

•  Sjc  an  Eilav .  Phifoto  luirai  iml  Medical,  by  Dr.  Vaughan,  concern- 
ing Modern  Clothing.      Printed  i^;;.  1792. 

t  It  has  been  remarked,  that  perlons  rclidingin  Scotland  in  fummer,  and 
Ml  Englnnd  in  ^vintcr,  gcieraily  enjoy  excellent  healcli ;  and  it  iS  Dcheved' 
that  nothing  would  tend  more  to  promote  ihc  health  of  the  citizens  ot' 
London,  than  an  annual  excurfion  to  the  mountains  of  Wales,  or  the 
highlands  o*"  SroUand- 
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In  regnrd  to  excrcifc,  it  cannot  be  too  much  recommended; 
and  as,  from  various  circuniltances,  perfons  in  large  towns,' 
and  engaged  in  various  fedentarv  occupations,  cannot  take  all- 
that  e.\ercile  abroad  that  may  be  nccelTary  for  tlioir  healthy 
thev  ought  as  much  as  ]X){rible  to  accuftom  themfelves  to  be 
walking  about  even  in  the4i:  ciwn  houfe,  inftead  of  fitting  fo 
much  as  is  ul'ualiy  the  cai'e.  This  rule  is  peculiarly  necefl'ary 
to  be  attended  to  bv  literary  men  ;  and  though  fuch  a  practice 
does  not  make  up  for  the  want  of  exercife  abroad,  yet  it  cer- 
tainly is  the  heft  fubRitute  tor  it. 

But  the  princijvd  objeoi  ot'anv  cxtenfive  paper  on  this  fub- 
je<Sl  fhould  be,  to  point  out  thofe  habits,  or  minute  particu- 
lars, which  contribute  to  good  health  and  old  age.  We  fre- 
quently fee  perfons  living  luxurioufly,  and  keeping  even  irre- 
gular hours,  without  being  much  troubled  with  difeafe.  It  is 
not  improbable,  were  the  truth  known,  that  this  is  owing  to 
trifling  attentions,  the  refult  of  obfervation  and  experience, 
which  prove  of  infinite  fervicc  to  them,  and  which  might  be 
of  equal  advantage  to  others,  were  they  colle6led  by  feme 
public-fpirited  individual,  and  univerfally  diflTeminated. 

I  believe  there  is  no  habit  that  contributes  more  to  good 
health  and  good  fpirits,  or  rendersa  man  fitter  for  going  through 
a  ojreat  deal  of  bufmefs,  than  that  of  taking  a  fufficient  quan- 
tity of  (kep,  from  fix  to  eight,  and  even  nine  hours,  if  nature 
requires  it.  I  underftand  that  the  late  lord  Mansfield  fre- 
quently inculcated  the  advantages  to  be  derived  from  a  rigid 
adherence  to  hich  a  fyftem ;  and  it  is  well  known  the  quantity 
of  bufinefs  he  went  through,  and  the  good  health  and  good 
fpirits  he  enjoyed  for  a  great  number  of  years.  To  continue 
lonff  in  bed  without  fleeping,  is  weakening  and  injurious;  but 
a  perfon  mav  take  all  the  rtpofe  that  nature  requires,  and  will 
have  time  futhcient,  during  the  remainder  of  the  day,  to  go 
through  all  the  necelfary  bufinefs,  and  to  enjoy  all  the  real 
leafures  oflife. 
U  is  generally  fuppofed,  that  early  rifing  is  alfo  eflential  to 
ffood  health  *.  Without  being  an  advocate  for  what  are  called 
ladnonable  hours, -which  are  carried  to  fo  prepolierous  an  ex- 
cefs,  converting  night  into  day,  and  day  into  night,  fome  doubts 
may  be  exprelled  regarding  the  propriety  of  carrying  theop- 
pofite  lyftcm  to  too  great  a  height.  In  antient  times,  when 
people  depended  almoll  entirely  on  the  fun  for  light,  they 
were  under  the  necethty  of  rifing  with  that  luminary,  and  of 
going  to  bed  when  it  difappeared.     Idence  a  prejudice  arofe 

*  The  old  maxim  was, 

Early  uo  to  bed,  and  early  rife, 
Makes  a  man  healthy,  wealthy,  wife. 

in 
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ill  favour  of  that  preftice;  but  the  cafe  Is  greatly  altered 
(ince  the  means  of  obtaining  artificial  light  to  (o  great  an  ex- 
tent have  been  difcovered,  I  queftion  much,  \vh<.-;;her  the 
morning  air  is  fo  wholefonie  as  manv  imagine.  ']'!ie  lun  muft 
necetrarily  extra'51  from  the  earih,  when  it  tirll:  anpeiivs,  a  va- 
riety ol"  vapours,  which  ftrong  coriftiuuions  may  wiiiiftand, 
but  which  nmft  be  injurious  to  weak  ones :  even  in  brge 
towns,  it  is  fome  time  before  the  morning  fogs  are  diffipaied; 
On  the  whole,  late  rifing  cannot  be  approved  of,  but  very  early 
riling  is  not  probably  To  eflential  fur  health  as  is  commonly 
imagmed. 

Tiiere  is  nolhingf  that  can  tend  more  to  long  life  than  for  a 
perfon  to  obtain  a  complete  command  of  his  pafTions,  and  in 
particular  to  preferve  his  mind  from  being  rutiied.  Perhaps 
there  is  no  maxim  more  likely  to  promote  good  health,  than 
that  of  paying  a  proper  attention  to  temper,  temperance^  and 
Jleep.  By  good  temper,  the  mind  is  preferved  from  difeafe; 
and  by  temperance,  -the  body ;  and  both  the  mind  and  the 
body,  when  exhautled,  are  a^^ain  recruited  and  reltoredto  their 
former  ftrength  by  a  fulticient  qu:intity  of  repofe. 

In  fo  variable  a  climaie  as  tjiat  of  the  Britifh  Ides,  it  is  of 
the  utmofl,  importance  to  contrive  the  moll  etfeftiial  means  of 
preventing  various  diforders  airiling  from  checked  perfpiration, 
as  colds,  crjughs,  conrnmptions,  fore  throats,  rheumatifms, 
&c.  by  which  fo  many  thoufands  are  cut  oft  every  year.  The 
following  hints  are  the  refult  of  fome  attention  to  that  parti- 
cular fubjeiSl. 

I.  It  is  generally  acknowledged  that  the  ufe  of  flannel  next 
the  fkin  is  a  great  prefervatlve  againft  catching  cfjld,  and  all 
the  diforders  connected  therewith.  This  is  a  pomt  fo  vvcil 
eftabli filed  that  it  is  unnecefTary  to  dwell  up'.m  it*. 

■Z.  There  is  not  a  better  mode  of  being  able  to  withftand 
the  variablenefs  of  our  clin-Late,  than  to  adopt  the  SDanifli 
practice  of  wearing  an  under  wailtcoaL  made  of  thin  (hamoy 
leather,  which  tends  to  preferve  the  body  in  an  eq"..-'  tempera-] 
ture.  This  is  particularly  ui'eful  when  perfons  are  m  a  ai  ak 
ftate  after  indifpofiiion,  or  are  likely  to  be  affected  with  rheu- 
matic complaints. 

3.  Many  perfons  are  apt  to  be  frequently  attacked  by  com- 
plaints in  the  throat,  which  mav,  in  general,  be  preveaied  by 
attention  to  the  following  circumllances.  It  is  ufuai  for  per- 
{■o\\%  to  make  ufe  of  hot  water  for  (having,  the  cq||fequcnce  of 

■"  The  prindj^al  objeftion  to  wearing  fianncl  is  its  teudencv  to  eNciterco 
great  peripir.uion  in  bed  ;  but  this  is  ealily  obviated  by  wearing  a  flannel 
vvaiftcoatwith  buttons  at  the  fhouldcrs,  io  thai  it  can  be  t.ken  o.f  at  any 
time  without  irjconvcnicncc. 
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which  is,  that  the  glands  of  the  throat  are  much  relaxed,  anct 
very  apt  to  be  aflccted  by  cold.  It  has  been  found  by  expe- 
rience, an  excellent  cultom  to  ule  cold  inftead  of  hoi  watei', 
thougli  the  latter  may  be  employed  in  warming  the  razor, 
which  adds  to  the  comforts  of  ihavine:.  Peribns  apt  to  have 
fore  throats,  if  they  fnlpe^l  they  have'caught  cold,  lliould,  as 
foon  as  poflible,  gargle  their  throats  with  fpirits,  which  may 
alfo  be  applied  with  much  advantage  to  the  outfiOe  of  the 
throat.  ^ 

4.  Pcrfons  who  hunt  or  ride  much,  are  greatly  c.\p<')fed  to 
get  wet,  and  catch  dilbrdcrs  in  confe(]uencc  thereof,  of  which 
niuhitudts  of  all  ages  have  periflted.  The  remedy,  however, 
is  a  very  limple  one.  \\'henever  fuch  a  circumliance  hap- 
pens, particularly  to  any  perfon  not  accuftomed  to  get  wet, 
he  ftiould  as  (juicklv  as  poHible  rub  his  feet  with  a  towel  dipt 
in  rum  or  any  other  fort  of  fpirits,  the  eHctit  of  which  in  re- 
iloring  the  animal  heat  ot  the  whole  body  is  almoft  inftanta- 
iieous.  This  practice,  1  underltand,  has  been  found  of  the 
greatell  fervice  abroad,  and  the  great  Frederick  of  Prullia  re- 
commended it  Itrongly  to  his  foldiers  to  adopt  it;  though,  in 
general,  they  were  much  more  inclined  to  drink  their  brandy 
than  to  make  this  ufe  of  it. 

The  next  particulars  w  hich  it  may  be  proper  to  advert  to, 
arc  the  Ikin,  the  teeth,  and  the  eves. 

It  is  well  known  that  the  health  of  the  individual  depends 
much  upon  the  ihite  of  the  (kin,  and  that  good  health  can 
never  be  enjoyed  unlefs  when  it  performs  its  funtSlions  pro- 
perly. For  that  purpofe,  it  is  neceirafy  that  it  Ihould  be  kept 
in  a  clean  (late.  'J'he  attention  paid  to  this  fubject  by  antient 
lawgivers,  and  founders  of  religious  Ivftems,  cannot  be  too 
much  recommended.  They  a6tuallvmadethe  keeping  the  body 
clean,  by  frequent  wafliino-,  part  of  the  facred  duty  of  each 
individual.  'Ihe  ufe  of  linen,  and  the  cullom  of  ihro\vingoff 
the  drefs  of  the  day,  when  going  to  lleep,  (which  is  not  the 
cafe  with  Afiatic,  but  fortunately  is  novv  fo  general  with  Euro- 
pean nations,)  renders  bathing  nuich  lels  cflential,  but  ftill 
the  pracllce  is  too  nnich  negleoled  in  this  coiUilry  ;  and  in 
larjTc  townS;,  furnifliinQ;  the  people  with  the  means  of  bathing 
commodioullv  oucjht  to  be  a  part  of  the  general  police*. 

It  is  impoflible  too  (Ircngly  to  recommend  an  early  and 
conftant  attention  to  the  teeth,  in  former  times,  when  per- 
fons  lived  with  great  fimplicitv,  the  teeth  ieldom  failed  imtil 
the  body  was  on  the  verge  of  dillblutiou  ;  hut  now,  it  is  liardly 

*  The  fli<nvcr  baths,  and  vvafiiing  tlic  bcdy  with  wet  rpofiges,  have  been 
found  of  great  ufe  in  rarious  complaints,    «nd  a  great  prefeiVi^tive  againtl 

lutchingcold. 
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to  be  creclitcd,  how  few  pav  fuch  attention  to  their  teeth  as 
will  prefcrve  them  in  any  tolerable  order  for  a  lung  period. 
This  is  tlie  more  furpriling,  as  a  good  fet  of  teeth  is  fo  orna- 
mcntalj  fo  efl'eulial  for  dittini:!:  pronunciation,  and  fonecelVa- 
rv  for  a  proper  maliication  of  ihe  food.  In  a  paper  of  this  dc- 
fcription,  it  is  only  poirii)!e  to  touch  npon  this  important  fiib- 
\cc\.  It  niav  be  proper,  however,  toobferve  a  common  niif- 
take,  that  tooth-bruflies,  as  thev  are  called,  arc  intended  for 
rubbing  the  teeth,  whereas  their  proper  bulinei's  is  to  rub  the 
gimis,  and  to  excite  a  circulation  there.  It  is  difeafes  in  the 
gums  that  principally  occalion  the  de(lru<.^tion  of  the  teeth, 
and  preferving  the  one  in  good  order  materially  contributes  to 
the  fafetv  of  the  other  * . 

The  little  attention  that  is  fhown  to  the  pr'-fervation  of  the 
eyes,  is  fuUv  as  blameablc  as  the  ncaligence  above  alluded  to 
in  regard  to  tiie  teeth.  Any  imperfection  in  ihe  fight  is  fuch  a 
calamitv,  that  every  perfon  of  common  prudence  would  cer- 
tainly wifli  to  prevent  it  by  every  poffible  means  ;  and  there  is 
certainlv  no  mode  more  likelv  to  be  cife^Lual,  than  that  of 
bathino-  them  nitrht  and  morning;  in  a  balon  of  cold  water, 
and  opening  the  eves  in  the  water.  Any  diforder  that  attacks 
the  eve  itfelf,  from  the  pain  arid  uneahnefs  which  itoccafions, 
mult  be  attended  to.  But  the  eye-Uds  become  often  difeafed 
and  ulcerated  ;  and  though  there  are  Various  ointments  which 
would  cure  this  diforder  at  the  commencement,  vet,  as  it  is 
not  very  bad  or  troublefome,  people  are  xoo  apt  to  put  it  oft* 
from  time  to  time,  until  the  eye  itfelf  is  afiecled,  and  a  cure 
becomes  hardlv  jirac^icable. 

It  is  imagined  by  fome,  that  taking  of  fnuff  is  a  ufeful  prac- 
tice in  prevcntino:  diforders  in  the  head,  and  in  the  eves  in 
particular;  and  m  the  lill  fubjoined  of  the  In-penfioners  in 
Greenwich  Hofpital  who  have  exceeded  the  age  of  So  years, 
a  very  large  proportion  ufe  tobacco  in  fome  (hape  or  other. 
The  taking  of  fnutf  is  certainlv  retreihing,  and  loaded  as  it  is 
with  a  heavy  tax,  it  hill  is  a  cb.cap  luxurv  for  the  poor;  and 
the  evidence  from  Greenwich  Hoipital  luthcientlv  proves,  that 
the  ule  ofhiufi'and  tobacco,  though  not  to  be  univerfally  re- 
commended, yet  is  not  incompatible  with  long  life. 

In  a  book  publifhed  on  the  iuhject  of  longevitv  ; ,  fome  cir- 
cumltances  are  occafionallv  mentioned  reiiardinjj:  the  food  and 
habits  of  perfons  who  lived  to  a  great  age.  Anions:  thefe, 
the  following  feem  to  be  the  belt  entitled  to  notice;  "  i.  John 

*  Some  pcoi  le  have  their  teeth  lo  '-eu;ular  anJ\vfcll  fct,  that  little  :itten- 
tion  is  neccirary;  but  v.herever  there  is  any  irregulnrity,  nothing  but  the 
greattft  cHre,  :in(l  the  tkiliof  an  able  dentift,  can  prefervc  them  iony;. 

t  By  Mr.  jaincs  Ealton,  of  SaHfliury,  printed  in  Svo.  an.  1791 
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H'lfTey,  of  Sydenham,  in  Kent,  who  lived  to  be  1 16.  For 
above  50  years  his  breaktall:  was  1)ahn  tea  fweetened  with 
honev,  and  pudding  for  dinner,  by  the  ufe  of  which  he  ac- 
quired long  and  regular  health.  2.  Judith  Banniilcr,  aged 
108.  She  lived  upon  bifcuit  and  apples,  with  milk  and  water, 
the  \■^'^  60  ye;frs  of  her  life.  3.  John  Riva,  of  Venice,  aged 
Il5,  always  chewed  citron-bark.  4.  Elizabeth  Macpherlon, 
of  me  county  ot  Caiihnefs,  aged  116.  Her  diet  was  butter- 
milk and  greens.  5.  FraxK.-is  Confit,  of  Bturythorpe,  near 
Malton,  Yorkfliire,  aged  150,  occalionally  ate  a  raw  new-laid 
egg.  6  FluelKn  Trice,  of  Glamorgan,  aged  108.  tJevb  teas 
were  his  breaktaii,  meatplamlvdreifed  his  dinner,  and  indead 
of  a  fupper  he  refreflied  himfcif  ;^th  a  pipe  of  tobacco.  7* 
Val.  Cateby,  of  Prcfton,  near  Hull,  aged  116.  His  diet  for  the 
laU  twenty  years  was  milk  and  bifcuit.  8.  Edward  Drinker, 
of  Philadelphia,  aged  103.  He  lived  on  very  folid  food,  drank 
tea  in  the  afternoon,  but  ate  no  fupptr.  9.  Lewis  Morgan, 
of  Kadnorlhire,  aged  10 1.  He  livcil  chiefly  on  veget;ibie  diet, 
and  drank  Irequentlyof  the  famous  rock  water  of  Llandrindod. 
10.  Mr.  Smith,  of  Montgomeryfliiie,  aged  103.  He  was 
never  known  to  drink  any  thing  but  buttermilk.  11.  Willi- 
am Riddle,  of  Selkirk,  in  Scotland,  aged  116.  For  the  laft 
two  vears  of  his  life,  his  chief  fubfirtencc  was  a  little  bread 
infulcd  in  fpirits  andale.  12.  Honourable  Mrs.  Watkins,  of 
Glainorganlliire,  aged  no.  For  the  lail  30  years  fhe  fub- 
fifted  entiely  on  potatoes.  13.  Rebecca  Jofeph,  of  Mon- 
niouthihire,  aged  ico.  Her  chief  fubliftence,  forthelall  two 
years  of  lier  life,  was  brown  fugar  and  cold  water.  14.  Charles 
Macklin,  Efq.  of  London,  aged  107.  For  the  lall  40  years 
of  his  life,  his  principal  beverage  was  \\hite  wine  and  water, 
made  pretty  fwect;  and  after  he  had  lo(l  his  teeth,  his  food 
principally  confided  of  fiih,  eggs,  puddings,  and  fpoon-meat. 
Having  been  attacked  by  a  fcvere  tit  of  the  rheumatilm,  he 
,  difcontinued  the  ufeof  fheets,  and  flept  in  blankets.  He  ufcd 
W  to  be  frequently  rubbed  all  over  with  warm  brandy  or  gin, 
(which  feems  to  be  a  good  praftice  for  aged  people,)  and  occa- 
^onaUy  fteepcd  his  feet  in  warm  water.  It. was  his  cuitoni 
not  to  deep  on  a  feather  bed,  but  on  a  mattrefs,  on  a  couch 
without  curtains,  placed  in  the  centre  of  the  room,  upon  which 
he  repofed  whenever  he  found  himfelf  fleepy.  Infteadof  at- 
tending to  reanlarity,  he  oblerved  the  diftates  of  nature,  ate 
when  hungry,  drank  when  thirty,  and  llqcl  when  nature 
feemed  to  require  repofe.  lj(i 

Among  pr.i6.lices  which  might  be  of  fervice  to  aged  peo- 
ple, i  fliould  imagine  that  rubbmg  the  body  with  oil  would  be 
particularly  ufeful.     It  might  tend  10  prcferve  the  fkin  in  a 
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foft  and  healthy  ftate,  and  to  furnifh  the  body  vvith  that 
unftuous  matter,  which  verv  old  people  feldom  have  to  the 
extent  that  is  necell'arv ;  and  hence  thofe  wrinkles  which  are 
fo  peculiar  a  characleriliic  of  old  age. 

I  am  alfo  periuaded,  that  in  regard  to  various  difordcr?, 
particidariy  thofe  with  which  ij^j^'agcd  are  apt  to  be  afflicted, 
a  great  fource  of  benefit  Itill  remains  to  be  explored,  in  the 
practice  of  ele<^lricitv,  by  the  ufe  of  which,  not  throuirh  the 
medium  of  violent  lliocks,  but  bv  gradually  diHufing  that  im- 
portant fluid  throusrhout  the  whole  frame,  the  body  is  re- 
animated with  frefli  vigour,  and  rendered  fiMer  to  go  throuirh 
its  various  funftions  with  renewed  fpirit  and  ftrengih. 

There  is  certainly  nothing  ihat  would  tend  more  to  pre- 
ferve  health  and  longevity,  than  improvements  m  the  medi- 
cal art,  which,  though  it  has  made  confidcrable  progrcfs  in 
fome  particular  departments,  yet  continues  deficient  in  many 
others.  When  it  is  confidered  the  number  of  able  men  who 
are  employed  in  the  medical  profefiion,  the  importance  of 
the  obje6ls  to  which  their  attention  is  dire6led,  and  the  mul- 
titude of  cafes  which  are  daily  and  even  hourly  coming  un- 
der their  review,  one  would  think  that  hardiv  a  circumlfance 
could  poflibly  happen  that  might  not  be  forcfeen  and  guarded 
againfi.  Perhaps  one  mode  of  improving  the  art  would  be, 
requiring  all  phvficians  to  communicate  to  the  College  an  ac- 
count of  any  cafe  that  feemed  to^  throw  light  npon  the  mode 
of  curing  any  particular  difeafe.  Honorary  premiums  nnght 
be  given  to  thofe  who  make  any  ufeful  dilcoverv;  and  it  is 
to  be  hoped  that  the  nnmificencc  of  Parliament  to  Dr.  Jen- 
ner  will  iliow  what  may  be  expccfed  bv  medial  men  who 
make  any  improvement  of  real  and  effential  importance. 

I  fliall  conclude  with  obfcrving,  that  man  has  been  com- 
pared, and  with  fome  truth,  to  a  machine ;  but  he  ought 
not  to  be  confidered  as  a  machine  that  wears  out  by  mere 
ufe,  without  the  pofhbility  of  being  repaired  ;  but  like  one 
whofe  m.ovemenis  may  be  improved,  whofe  wheels,  after 
being  difordered,  may  be  again  put  into  their  former,  and 
perhaps  even  an  improved  ilate,  and  whofe  frame  may  be 
long  preferved  by  care,  bv  attention,  and  by  the  ingenuity 
and  exertions  of  ikilful  artifts. 

No.  III. 

On  the  Longevity  of  the  Penjioncrs  in  Greenzc'ich  Hofpilal. 

Being  convinced  that  much  light  would  be  thrown  on  the 
fubje6ls  of  health  and  longevitv,  were  accurate  returns  made 
from  hoipitals  and  other  public  inftitutions,  of  the  diet,  age, 

R  4  and 


,250  An  FjJJay  on  Longevity. 

and  other  particulars  regarding  the  perfons  who  refided  in 
them,  i  was  thence  led  to  apijly  to  Greenwich  and  Chelfea 
Hoipitnls  for  fuch  infonnation  ;  and  it  is  with  much  plealure 
that  1  fuhjoin  the  following  important  fads  with  regard  to 
Greenwich  Hofpital,  winch  J'>r.  Rohertfon,  at  the  delirc  of 
the  refpedtable  Aiaiiier  of  that  mo(t  excellent  inllitution, 
(lord  vifcount  Hood,)  tranfmitted  to  me. 

I  (liall  infert  the  Tables  as  prepared  hy  Dr.  Rohertfon,  and 
fliall  oflTer  fuch  obfervations  as  mav  occur  on  the  reiults  to  be 
drawn  from  each  of  them  refpecilively. 

OlfcWiiiiuns  on  the  annexed  Table, 

Do6lor  Jamefon,  of  Hloomlhury- place,  has  made  the  fol- 
lowing remarks  on  the  Table  : 

"  Dr.  Robertfun  certainly  deferves  much  praife  for  his  at- 
tention in  tranhiiltting  fo  particular  a  (iatement  of  the  longe- 
vity of  Greenwich  iJofpital;  and  if  fomething  fimilar  could 
be  procured  from  other  public  inltitutions  in  Great  Britain 
and  Ireland,  it  would  not  be  difliicult  to  form  an  arrangement 
of  facts,  that  would  alford  important  conclufions  concerning 
the  lives  of  mankind. 

"  The  Table  communicated  by  Dr.  Rohertfon  favours  an 
opinion,  that  the  watery  element  is  not  unfriendly  to  the 
human  frame,  efpecially  when  it  is  aided  in  advanced  life  by 
the  comforts  of  Greenwich  Hofpital. 

'"  The  lill  of  ninety-fix  men  in  that  Hofpital  ftill  alive,  in 
extreme  old  age,  is  unconnuonly  great ;  and  it  appears  from 
the  table,  thai  there  i?  one  num  living  above  a  hundred  years 
old,  and  i^  above  90  years  of  age. 

"  That  the  greatell  number  are  natives  of  Scotland,  and 
a  large  proportion  from  Ireland. 

"  That  one  half  belonge4  to  aged  families,  many  of 
whom  had  both  parents  very  old. 

"  That  more  than  two  thirds  had  been  upwards  of  20 
■years  in  the  king's  fervicc,  and  in  various  climates; 

"  That  they  were  aluioft  all  married,  and  four  of  them 
after  80  years  of  age. 

"  That  they  almoft  all  nfed  tobacco,  and  moft  of  them 
acknowledged  tiie  habit  of  drinking  freely, 

"^  Thai  the  parts  of  the  human  body  which  hadmofl  gene- 
rally failed,  were  the  teeth.  Some,  of  them  had  no  teeth  for 
30  years,  and  14  only  had  good  teeth. 

"  That  the  organ  of  vifion  was  impaired  In  about  one  half, 
and  the  organ  of  hearing  in  about  a  fifth  part  of  them." 

As  Dr.  Jiobertibn  propofes  publifiiing  a  nev^'  edition  of  his 

iuterefting  work  on  the  Difeafes  incident  to  Seamen,  it  was 

4  unuecelfary 


[  »1  ] 


1..  cfPlnfmir, 
jitwjnii  pf  80  Ytitvi 

niM  Klnilrtdl 
William  l,te. 
William  GaiYimon. 

nf.K  CJrillty. 

John  r.ii;°i?. 


Wc'l 


Willijm  Smilh. 


.hn  Hatfird. 
liomas  GriffilhB. 
all,.  M'Nichol,. 
William  Jeffrey. 
John  Web. 
William  Dordon. 
Charks  Malhews. 
John  Planl. 

Jcn  HalTVr. 
=5  Godler. 
Thomas  Hackcn. 
Tub  Hunlcr. 
Henry  Wchaidj. 
cs  Dempi'y. 

nanoel  Caryrcli. 
William  Anditfon. 
George  Wcneman. 


Uoh 


r  Mai 


Edward  Smi 
John  Keith. 
Henrv  Pike. 
John  Haddon 
Jofcph  Bolget 
James  Udcv. 


miTi  filth  P:rfm 


t  hom,  and  tdittattii. 


1  St  Dublin,  In  Trcland.  and  educated, 
iir  St.  James's  London,  and  educated. 
-       ■    Lonilo 

1  Wells.  inSomerfctlliire,  and  educated, 
iorn  at  St.  Martin.  London,  and  educated. 
Burn  in  London,  and  educated. 
Horn  at  Stepney,  and  educated, 
at  Hammerfmith,  Middlelex,  and  educated. 
I  at  Wallhimftow,  in  ElVex,  and  educated, 
lorn  at  Alderfgate,  London,  and  educated, 
t  Kidderminfter,  in  Woreeflerlhire,  and  educated, 
jrn  atColton,  in  Dcvonlhite^andcducaled. 
Born  at  Tyrone,  in  Ireland,  and  educated. 
Born  at  Bromley,  in  Surry,  and  educated. 
Born  at  Air,  in  Scotland,  and  educated, 
rn  at  St.  George's  in  the  Eaft,  and  educated. 
5rn  at  Glouceller,  in  America,  and  educated. 

and  educated. 


Bore 
Born  in  De. 
,  in  Fifelhir 


t  Exel 


and  educated 
land  ;  and  edn< 


,  educated  at  Greenwich  School. 

Born  at  Greenwich,  educated  at  Greenwich  School. 

Born  at  Stepnc}-,  and  educated. 

Born  at  the  Ifie  of  Wight,  and  educated. 

Born  in  Dublin,  and  educated. 

Born  at  Philadelphia,  and  educated 

Born  in  Staftbrd.  hut  educated  in  Waterford,  Inland. 

Born  at  Swanfea,  in  A\  ales,  and  educated. 

Born  at  Chatham,  and  t*ic3tcd. 

Bom  at  Gatton  Heighls  Suedland,  anil  educated. 

Born  at  Dublin,  educated  at  York. 

Born  at  Ferncl  Angus,   N.  B.  and  educated. 

Born  at  Buckland,  in  Jomerfctihire,  and  educated. 

Born  at  Galway,  in  Ireland,  and  educated. 

Born  at  Air,  in  Scotland,  and  educated. 

Born  at  St.  Paul's  Church-yard,  and  educated. 


(/■/ici-  fmilifl  w«r 
I'"!  '""•'■ 

Grandfather  91. 
Not  romjtkal.lc. 
Not  remarkalils,. 
Not  remark-ihlei 
Grandfathr^rpl. 
Grjndf.  91.  Tarher  ;t 
Grandla.  97  ■  U>ic.  9J 
Not  rcmarkaWe. 
Not  remarkable. 
Not  remarkable. 
Not  temattable. 

Uncle.  9S. 

Gr.,ndfalher9D. 

rGr.mdIalher  i;o.  -1 

XV.nhc,    -     ICO.  J 


Grandfather  80. 

iUother  Sj. 
Grandfather  io3. 

His  Uncle  66. 
Not  remarkable. 

Not  remarkable. 

(Grandf.  &mo  ea. , 
upwards  of  too.  ' 
Father  100.  Aunt  I ; 
Does  not  know. 
Not  remarkable. 
Grandfather  107. 
Mother  8-1. 


toye'sr.. 


,oJ  edu, 


Boi 


in  Ireland. 


ared. 


,.^aaiimakSlifljJI^ 


M. 


i«c.««rnr,i, 

a  MM. 

M  ,(Vy  cold 
Mo"  Iv  warn 
Mollly 
Mollly 
MolUy  cold, 
Moftly  warn 
Moftly  warm 

Moderate. 

Moderate. 
Mollly  ccld 
Moftly  warn 

Moderate. 
MoDly  warK 
Moaiy  warrr 
Moftly  warn 
MoMv  warn 
Moftly  warn 
Moftly  warm 
Moftly  warn 

Moderate. 

Moderate. 
Mollly  warn 
Moftly  warn 
Moftly  warn 


Moftly  warm. 
Moftly  cold. 
Moftly  cold. 
Monly  warm. 
Mollly  warm. 
Mollly  warm, 
Moftly  warm. 
Moldy  cold. 
Moderate. 
Modly  warm 

Moderate. 
Moftly  warm. 


35  /""■ 


36  years. 


Morlerate. 
Moderate. 

I'reely! 

Kreely. 
Moderate. 

Freely. 
Moderate. 

Fleily. 
Freely. 

Freely. 
Moderate. 


Moderate. 

Freely. 
Moderate. 

Moderate. 
Moderate. 
Moderate. 
Very  modeta 
Very  moderat 
Moderate. 
Moderate. 


reely. 


Moderate. 
Very  freely. 


Chews  freely, 
,  Not  any. 
Chews  meajerale. 
Chea-8  freely. 
Chews  freely. 
Snuff*  freely. 
Not  any. 
Chews  freely. 
Snuffs  freely. 

.  Chews  frttly. 
Not  any. 
Very  freely. 
Chews  freely. 
Chews  fre-ly. 
Never  ufed  any. 
Chews  freely. 
Moderate. 
Not  anv. 
Chews  freely. 
Chews  freely. 
Not  any. 
Not  any.     , 
Not  any.    ^ 


J  Chews  .V  fnufts.  7 
I  very  freely,  a 
-Sws  freely 


Chottrs  freely. 

Chews  freely. 

Not  any. 

Not  any. 

Chews  very  treel 

rhews  moderate. 

Very  moderate. 

Chews  freely. 

Chews  freely. 

Chews  freely. 

Chews  freely. 


Trie  /bli  'fM'  Orgni,  mj  MiHnl 
'       '-   Faall;,. 

Very  illro-fighlerj.   Very  inBtm. 

Not  fcnfiblc. 

Eye-fi'^ht  good. 

Eye-fight  good, 

Eyc-fisllt  very  good.    Very  intrm. 

Very  good. 

Rather  ditn-fighted.    Very  infirm. 

Very  goo*l. 

Very  good. 

Very  dim-fighied.    Othcrwifc  good. 

Very  good. 

Very  dlm-fighted.    Ve.y  infirm. 

Very  hard  of  hearing. 

f  Very  dim-ftghied,  Ulhcrwire  very  7 

\  good.  i 

Very  good. 

Rather  dim-lighted. 

Very  dim-fightcd  and  deaf. 

Very  good. 

Dim-fighted.     t:)therwifc  very  good. 

Good 

Very  good. 

Palfied  upward^f  ao  years. 

Very  good. 

Very  deaf.     Olherwife  good. 

Rather  dim-Cghled,  rather  deaf. 

Dim-li>;hled. 

Vey  deaf. 

r  Rather  dim.ljghled.  Otherwife  1 

1  very  good.  J 

Dim-tighled-    Otherwile  very  good, 

Dim-fighled,  and  deaf. 

SIghl-ftrong,     Apppelite  good. 

Rather  deaf. 

Rather  dimfighted. 

Very  good. 

Very  good. 

Blind.     Otherwife  veiy  good. 

Very  good. 

Very  good. 

Very  good. 

Very  good. 

Sight  dim.     Otherwife  good. 

Pretly  good. 

Very  good. 

Pretty  good. 

Sight  dim.    Otherwife  good. 

Sight  dim.     Otherwife  pretly  r™ ' 


P,sd  T.elh,. 
)i.d  I  eeih. 
Bid  Teeth'. 


Good  Teeth. 
Not  a  Tooth  left.  ' 
Middling  Teet.h. 

Bad  Teelh. 

Middling  Feeth. 

Not  one  left. 

Bad  T«th. 

Pad  I'e  th. 

Very  ha,l  Teelh. 

Very  b=d  Teelh. 

lo  Teelh  iheles^  year 

Bad  Tee  h. 

Hal  T  eih. 

Bad  Teein, 


Very  bad  Teelh. 
Bad  Teeth. 
Middling  Teelh. 
Very  bad  Teelh. 

Bad  Teeth. 
Very  b  d   (eiih. 


Cad  Teeth. 
Very  bad  Teelh. 
Bad  'I'eelh. 
Bad  Teelh. 
Bnd  Teelh. 
Bad  Teeth. 
Bad  Teeth. 
Pretly  good. 
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I  Namii  ,f  Pinfun 


I  Peter  Eager. 
I  EJward  Collins. 

George  Difliny. 
'  m  Wrighl, 

EJwjrJ  ■■kinncr. 
\a  M'  N.ll. 
I  Jeffrey  Moore. 

Nalhanicl  Chapman. 

Robert  Hannaway, 

John  Moore, 

Daniel  Coughlan. 

John  Hulchins. 

John  Jackfnn. 

John  Black«ell. 

John  M'Pe,irrr.n. 
nas  Lanldown 

Jamc,  Archer. 

Adam  Malcum. 

Thomas  Vaughan. 

John  Carbery. 


Peter  Richardfon. 
James  Dawt'on. 
Francis  Knight, 
Richard  Maddox. 
Thomas  Cooper. 
John  Qradley. 

John  Welch. 

""      rrl  C.IJwell. 


Robe.l  Toms. 
John  Slnilet. 
■      a  Coverdalc. 


e  horn  arui  edu^^Icd. 


Born  and  educated  at  Aberdeen,  North  Britain. 

Born  at  Norway.     No  education. 

Cumberland,  but  removed  to  Ireland  in  his  infancy. 

Born  and  educated  at  BarKin?,  Eirex. 

lorn  and  educated  ChilWick,    Midillefcl, 

B^rn  and  educated  at  Btiftol. 

Born  and  educated  at  Darlford,    Kent, 

BornatCampbehon,  Argyleftire,  N.  B.andeiiucated. 


Born  at  Edinburgh,  and  educated. 

Born  at  CalileUons,   in  Cork,  Ireland,  and  educated. 

Birn  in  Cork,  in  Ireland,  and  educated. 

Born  at  Whitby,  in  Yoikfhire,   and  educated. 

Born  at  Aberdeen,  in  Scotland,  and  ediicaled. 

Born  at  Clare,  in  Ireland,  and  educated. 

Born  at  Stronlion,  in  Argyleihire,  and  educated. 

Born  in  Leadenhall  lireet,  Lundon,  and  educated. 

Rom  at  St.  AltM.i    ,   jl,.',   ,ii,,i,-.  and  educated. 

Botll  al  Libtn..      ,n  -:  ,;i,  and  educated. 


IVbilhir  Ibty  Ihe.t 
aldorwji 
CUmaui, 


I  Faihir  94.  father's  J 
I      uncle   loa.  J 


3  I  years. 


t  K..! 


Bornal  Whi.by  in  Yoiklhire,  aod  educalei 
Born  at  Coik  in  Ireland,  and  educated. 

Born  in  South  Wales,  and  educated. 

latlnverclk,  Midlothian,    N,  B.  and  educated. 
Born  Rolhethithe  in  Surrey,  and  educated. 

Born  at  London,  and  educated. 
Born  at  Dublin  in  Ireland,   and  educated. 
Born  at  I.eith  in  Scotland,  and  educated, 
lorn  in  the  North  of  Ireland,  and  educalej. 


rl'ather  ,0,.  '^  ' 
J  Grandfather  106.  ^ 
LGt....do,o.heri02.J 


Born  at  G, 


Borr 


t  VVli 


iHji 


and  cduciled, 
',J  educated- 
!  educated. 
i  educated. 
.  ..Iicated. 
..;d  educated. 
,  and  educated. 


in  Londor 
Born  in  Robinhood  Bay,  and  educated. 
Born  in  Harfoidweft,  South  Wales,  and  educated. 
Born  at  Antrim  in  Ireland,  and  educated. 


Moli:y  « 

Moll:y  V 
Mollly  V 


MoHly  warn 

Moderate. 
MonVwatu 
Molify  wart 
Moftly  nam 
Mollly  warm 
Motllywair 
Moderate. 
MiftU  «ari 
Moderate. 
Moltly  warn 
Moflltcld. 
Mollly  warn 
M.:ftly  war:, 


i.ark.ible. 
markabic. 


it  (lib 


in  De. 


ollir, 


■old. 


fr.Ay. 

IJalh-hMltf 

ujhg  To''uico 

/ml,. 

Freely. 
Moderate 

SnuDs  freely. 
Never  iifcd  tobacco 

Very  little. 

Chews  freely. 

i-erv  freely 
Ereely. 
Treely, 
M.Klcraie. 
lM-«!.rate. 
Veiv  lilile. 
Moderate. 

Chews  freely. 

Ciiewa  Ireely. 
itmokes  freely. 

Ch-ws  freely. 

Chews  Ireely. 
Never  u,,,l  any. 

SilulTs  freely. 

Modeiale. 

Sni  IT.  fr.ely. 

Moderate 
_  Freely. 


.Ireely. 
s  freely, 
i  freely. 


Chews  freely. 
1.  hews  Ireely.' 
Chew,  free'y. 
.^nulTs  freely. 
Chews  I.eely. 
Snulls  freely. 


Very  dim-Cghled.     Hearing  bad. 

Middling  eye  tight.  Hard  of  hearini 

Rather  dim-lighted.  Otherwife  good 

Very  dim-figllted.    Otheiwife  good. 

Very  dim  ligh'ed.     I)  herw.le  go-d. 

Very  hard  ofhearing. 

Very  hard  of  harins. 

Ditto,  and  blind  of  one  Eye. 

l>,m-figbted.    Vc7  infirm. 

Dim  flghted.     Very  infirm. 

Very  deaf,      Otherwifc  very  good. 

5  Rather  dim  fighlrd.    ) 
UnewTeerh—iloli.  f 


V.ry  dim-li,.hled. 

Verv  good. 

Dm  fighted  and  Palfy. 

.  lie  blind.     Otheiwife  go 

Dim  (ighicd. 
dlm-fighted.     Otherwifc 
rv  iniiul.     Very  dim-figh: 
n- lighted.    Very  flljrt  br< 

Rather  dim-fighted. 

Palfy  in  his  bead. 
V  dim-lijjhled,     V  ery  inii 
Very  good. 


Die 


igbleel.     Oif 


ity  good.     Good  . 
Dim  lighted. 
Rather  dim-fighted.  Otheru 

Very  good. 
Very  dim-fighted.      Othen 


Oh.. 


Very  bad  Teeth. 
Middling  Teeth. 
Middling  Teeth. 
Middling  Teeth. 
BjdTeelh. 
Middling  g„.id  Teeth. 


Front  Teeth  pretty  good. 


Good  Teeth. 

Not  a  Tooth  left. 

Not  a  Tooth  left. 

Not  a  Tooth  left. 

Not  a  Tooth  left. 

Middling  good  Teeth. 

Not  a  Tooth  left. 

Not  a  Tooth  left. 

Not  a  Tooth  left. 

NotaToothlelt. 

Bad  Teelh. 

Bad  Iceth. 

Bad  Teeth. 


Bad  Teetli 
Dad  Teell 

Bid  Teetl 
Bid  Teelh 


\ 

The  Jlale  of  their  Organs,  and  Mental 

Thejats  of  (heir 

Faculties. 

TU:b. 

Very  dim-fightecl.     Hearing  bad. 

Bad  Teeth. 

Middling  eye  fight.    Hard  of  hearing. 

Bad  Teeth. 

Rather  dim-fighled.  Othcrwile  good  . 

Very  bad  Teeth. 

Very  dim-fighted.    Otherwife  good. 

Middling  Teeth. 

Very  dim  Hgh'-ed.     Oiherwife  goud. 

Middling  Teeth. 

Very  hard  of  hearing. 

Middling  Teeth. 

Very  hard  of  hearing. 

Bad  Teeth. 

Ditto,  and  blind  of  one   Eye. 

Middling  good  Teeth. 

Dim-rightc.d.     Verj'  infirm. 

Bad  Teeth, 

Diiiifighted.     Very  inlirm. 

Not  u  Tooth  left. 

Very  dea*".      Otherwife  very  good. 

Front  Teeth  pretty  good. 

c  Rather  dimfighttd.     ) 
1  4  new  "l^eth — \  loll.   \ 

Bad  Teeth. 

Vrrv  g  H)d. 

Go'-d  Teeth, 

Sight  bad. 

Not  a  Tooth  left. 

Very  fliort  of  br:atb. 

Not  a  Tooth  left. 

V.ry  infirm. 

Not  a  Tooth  left. 

Very  go(.d. 

Nut  a  Tooth  left. 

Very  dim-fighted. 

Mii'idling  good  T'eeth. 

Very  good. 

Not  a  Tooth  left. 

Dim-fightcd  and  Palfy. 

Not  a  Tooth  left. 

Q.>  ite  blind.     Otherwife  good. 

Not  a  Tooth  left. 

Dim  fighled. 

Not  a  Tooth  left. 

^''ery  dim-fighted.     Otherwife  good. 

Bad  Teclh. 

Veryitifaini.      Very  dim-fighted. 

Bad  Teeth. 

Dim-fighted.     Very  (Iiort  breath. 

Bad  Teeth. 

Rather  dim-fighted. 

Bad  Teeth. 

Palfy  in  his  head. 

Not  a  Tooth  left. 

Very  dlm-fighltd,     V  ery  infirm. 

Not  a  Tooth  left. 

Good  fight.     Very  good. 

Not  a  Tooth  left. 

Dini-fighted.      Otherwife  good. 

Bad  Teeth. 

light  pretty  good.      G^iod  Appetite. 

Bad. Teeth. 

Dim  fi^hted. 

Bad  Teeth. 

lather  dim-fighted.  Otherwife  good. 

Bid  Teeth. 

Very  good. 

Not  aT\)Qihleft. 

''ery  dim-fighted.      O'herwife  gnod 

Bad  Teah. 

Umdofone  Eye.      Otherwife  good. 

Bad    I  ecth. 

Dim-fighted.      OlhiTwilc  good. 

Not  a  Tooth  left. 

Hind  of  one  lye.     Othcrwile  gucjd. 

B'd  Teeth. 

ery  dini-fighted.     Otheiwiie  good. 

Bad  Teeth.      . 

l)iin-tighted      Otherwife  go'^d. 

Bad  Tteth. 

Vety  dim-fighted.     Viry  intiim. 

Bad  Teeth. 

Kcej)s  his  iied.  Very  infirm.  Very  1 
dim  fjghtcd.                       S 

' ,i: /tu.     1       \T           n        .       r  \ 

Bad  Teeth. 
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unneceffarv  to  touch  upon  that  branch  of  the  Inquiry.  He 
has  very  oblighiuly,  however,  communicated  the  tbllowing 
additional  oblcrvations,  conne6led  with  the  fubje£l  of  longe- 
vity in  iieneral. 

1.  The  number  of  In-penfioners  being  2,410,  and  the 
number  of  thofe  who  are  from  80  years  ot  age  and  upwards 
beino;  96 ;  tlie  proportion  of  the  aged  to  the  whole  is  only  as 
i.°  le1s  than    ' 

y  o  -  5 

2.  Some  ufe  tobacco  for  particular  complaints,  which  they 
think  are  relieved  by  the  ufe  of  it,  or  ufe  fnuff ;  and  the  reft 
fay  that  they  cannot  do  without  it. 

3.  John  Moore  (the  oldeil  man  in  the  houfe)  fays,  that 
he  has  had  four  new  fore  teeth  within  thefe  five  years;  one 
of  which  he  has  loft  he  knows  not  how.  This  is  commonly 
counted  a  great  mark  of  old  age. 

4.  The  proportion  of  aged  marines  is  -^^,  or  i  of  the  whole 
number  of  perfons  above  80  years  of  age,  in  the  Hofpital. 

5.  The  number  of  Out-penfioners  is  about  2,500,  to  whofe 
ages  when  they  were  admitted,  the  number  of  years  they  have 
been  on  the  lift  being  added,  it  appears  there  arc  only  23  from 
80  years  of  age  and  upwards ;  a  fufficient  proof  of  the  great 
attention  paid  to  the  health  of  the  In-penfioners  at  this  excel- 
lent inftitution. 

6.  The  number  of  ruptured  men  among  the  In-penfioners, 
on  the  3d  of  May,  was  161,  or  3^"^,  the  number  being  2,410, 
Among  the  Out-penfioners,  amounting  to  2^500,  the  num- 
ber was  Quly  about  50,  or  nearly  ^, 
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ROYAL  HOSPITAL  AT  GREENWICH. 

Deaths  of  Penjioners  from  the  iji  of  January  1783  to  the  'T^iji 
of  December  1798,  mcliijlve,  the  Co7npleme?it  being  2^^o. 
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16 

23) 

_^7 

23Q 

34 
^59 

15 

26 

■ 

24 

3'4 

222 

'7)3425 

Total 

, 

201  TT 

RWAL  hospital  at  GREENWICH. 

Deaths  of  Pen/loners  from  the  iji  of  January  1799  to  the  ^'iji  of 
December  1 80 1,  inclufitje,  the  Co7nplcme7it  being  3410. 


Year. 

5 
iS 

6 

20 

'9 
9 

1 

23 

17 
15 

'9 

2C 

36 

8 

9 

53 

16 

'5 
46 

is 

!>. 
12 

7 
1 1 

30 

1 1 

rs 

IS 

4' 

<u 
g 

t 

20 

2f- 
16 

62 

'4 

2' 

so 

12 

lU 

\t 

47 

-^ 

s 

26 
15 
17 

58 

Number 
In  each 
year. 

1799 
1800 

1801 

236 
208 

174 

Total 

66 

48 

55 

62 

3)618 

206 

The 
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The  following  obfervatlons  have  occurred  to  JDr.  Jamefoa 

on  the  two  preceding  tables. 

That  during  the  fpace  oF  twentv  years,  the  number  of  an- 
nual deail\s  was  very  finiilar,  varying  very  httle  in  any  year, 
or  in  any  month  ot  thefe  ytars.  And  as  it  appears  no  un- 
connnon  incident  occurred  during  that  time  to  aher  the  natu- 
ral order,  we  have  a  tolerably  certain  eftimate,  which  may  be 
faid  to  be  203  annual  deaths  out  of  24.CO  penfioners. 

That  theft  men,  udio  were  moftly  in  advanced  years,  died 
in  grcateft  number  in  the  three  winter  months,  reckoning 
December  the  firft;  and  in  the  fmalleft  proportion,  in  the 
three  fummer  months,  reckoning  June  the  firft,  and  that  tha 
fpring  was  more  mortal  than  autumn. 

V'l-z.  From  November  till  March  1 146. 
— June      1087. 

—  Sept.        886. 

—  Dec,        924. 

Table  of  the  Diet  at  Greeniuich  Hofpital. 


Days. 

Biead, 
lb. 

Beer. 

quaits. 

Beef, 
lb. 

Mutton, 
lb. 

Burtor. 
lb. 

Cheele. 
lb. 

Feale. 
pints. 

Sunday 

2 

— 

1 

— 

I 
2j; 

__ 

Monday 

2 

1 

— 

I 

— 

Tueiclay 

2 

— 

1 

— 

X 

__ 

Wednef.Iay 

2 

— 

— 

I 

I 

z 

Thurfday 

2 

1 

— 

z 

Friday 

2 

— 

— 

I 

I 
2 

I 

2 

Saturday 
Total  per 

2 

I 

— 

; 



7 

14. 

,    1 

2 

2 

2; 

I 

week. 

1 

- 

Broth  is  made  of  the  meat. 

The  diet  of  the  iick  varies  at  the  difcretion  of  the  phy- 
lician. 

It  appears  by  the  Table  of  Diet,  that  the  allowance  is  well 
calculated  for  the  purpofcs  of  health,  and  very  much  refembles 
the  vitlualling  of  his  majefty's  navy,  two  banian  days  in  the 
week. — The  proportions  of  animal  and  vegetable  food  are 
equally  balanced. 


XLI.  Df. 


A. 
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XLT.  Dcfcr'iptioii  of  an  improved  Gas-holder^  fjy 
Dr.  Warwick. 

sin.  To  Air.  Til  loch. 


-S  fimplicity  and  cheapnefs  are  objc<5\s  of  confiderable 
importance  in  the  conllrinition  of  chemical  apparatus,  I 
fliall  make  no  apology  for  recommending;  to  your  readers  a 
lefs  expenlive  alteraiif)ii  in  the  air-holder  of  Mr.  Watt,  than 
that  defcribed  by  Mr.  Pepys  in  your  lafi;  number.  I  contrived 
it  upwards  of  two  years  (rnce,  and  find  it  anfwers  every  purpofe 
for  which  it  was  intended.  A  ftop-cock,  foldered  to  the  fliorter 
tube  in  the  lop  of  the  gas-holder,  and  a  rim  fufficiently  deep 
to  permit  the  water  to  rife  an  inch  above  the  ftop-cock,  will 
enable  thofe  fond  of  pneumatic  experiments  to  transfer  oxygen 
4*.  (or  any  other)  gas  with  the  ntmoll  readinefs  to  any  veilel  they 
pleufe.  (See  Fig.  3.  Plate  V,)  The  llop-cock  has  no  ferew, 
the  blov\-j)ipe  having  a  focket  fitting  the  tube  with  fuflicicnt 
accuracy  to  prevent  the  efcape  of  air.  A  perufal  of  the  com- 
munication of  Mr.  Pepys  will  render  a  more  minute  defcrip- 
tion  unnecefl'ary.  Thofe  pcrfons  to  whom  expenfe  is  of  no 
confequfince  will  moft  likely  prefer  that  contrived  by  Mr. 
Pepys,  which  is  in  fome  refpefts,  perhaps,  more  convenient 
than  that  of  which  I  have  fent  you  a  fkctch  ;  but  of  this  every 
one  mult  judge  for  himfclf.     1  remain,  Yours,  &cc. 

Rothcrhau;,   Aug.  9,  1804.  T.  0.  WARWICK. 


XLII.  R^^rks  on  the  Clathiius  cancellaius  (Linn.)  and 
two  other  Species  of  Fungjis.  Bj  13.  M.  Forster,  Ej'q. 
Communicdted  by  the  Anlhjr. 

X  HE  very  near  refemblance  which  the  Clathrus  can^ 
cetlutus  bears  in  feveral  refpects  to  the  Phali.us  impuJicus 
and  Phallus  caninus,   appears  fufficiently  ilronij  to  Juftify 
the  arrangement  of  them  all  under  one  genus,  although  not 
fo   ednfidered  by  Linnanis,   .aid  J  have  ventured  to  form  gc- 
iKric  and  fpecific  characters  as  follow  : 
Generic  Chnra£ler. 
Clattuius. 
Volva  coriacea.  Corpus  cavus,  ccllulofus,  pcrtufus.  Scnuna  m 
glutine  inunerfa. 

Specie  Charo£lers. 
Cl.  ca7tcellatur,  corpore  giobofo,  fenellrato. 
Ql.  pileafus,  corpore  cylindrico,  pileo  favofo. 
Cl.  capittilutusy  corpore  cylindrico,  capitulo  corrugato. 

For 
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For  good  figures  of  the  C.  canceUutus,  Micheli  may  be  re- 
ferred to,  and  tor  the  two  hitter,  CLirlis's  Fl.  Lond.  and  Sower- 
by's  Englifti  Fungi,  called  in  boih  publications  Phallus. 

I  am  not  aware  that  any  other  Fungus  will  arran<z-e  with 
the  above  three  Ipecics,  although  lome  have  been  placed  un- 
der the  genus  Phallus,  by  Linnaeus  and  other  botanifts, 
which  have  very  little  agreement  with  the  P.  hnpudicus  and 
P.  canhms  of  thofe  authors. 


XLin.  An  Attfvipt  towards  a  Theory  nj the  Refijiance  expert" 
enced  hj  two  and four-whcdcd  Cai-riages  on  different  Kinds 
of  Roads  J  and.  to  dcternwie  the  Circnmjlances  under  which 
the  one  are  preferable  to  the  other.  By  Nicholas  Fuss, 
ProfelJbr  of  the  higher  Mathematics  at  Peter fhurgb^  Mem- 
ber of  the  hnperuiL  Academy  of  Scie7ices,  &'c. 
[Coiuinucfl  fion  p.  liz.] 

Second  Division. 

Of  the  Refjlanee  on  folid.  and  uneven  Roads. 

I.  Four-wheeled  Carriages. 

_.  Section  19. 

J.F  the  road  AB,  Plate  II.  ilg.  4.  be  naturally  rough  and 
ftonv,  or  paved  artificially,  or  covered  in  lome  places  with 
trees  laid  acrofs  it,  new  impediments  arife  from  thcfe  ine- 
qualities, and  the  refidance  found  in  the  preceding  divifion, 
ffftion  9,  which  takes  place  here  alfo,  acquires  an  inereafe, 
which  is  determined  in  tlie  following  ma::ner:  Mj^ 

Let  the  wheel  touch  in  G  and  G^  two  cquaWV  laijje  and 
folid  inequalities  of  the  road,  and  for  the  foi  e-wheels  let  the 
angle  GOG'  =  lif,  but  for  the  hind-wheels  GOG'=  2^., 
Now  as  a  part  of  the  moving  power  OV,  which  we  fliall  call 
OU  -  K,  mull  be  employed  to  overcome  a  part  of  the  power 
of  gravity  acting  in  a  direiJvlion  perpendicular  to  AB,  which 
is  ('  P  4-  /')  COS.  a,  and  to  raife  the  fore-axle  together  with 
its  part  of  the  load  over  the  fixed  point  G,  the  momentum 
of  thefe  powers  OU.GU  and  OR.GR  muft  l^c  ecjual  to  each 
other;  that  is,  K.GO  cos,  (p  =  (i'P+p)  eos.  a.  GO  fm.  ^; 
(o  that  the  inereafe  of  rcfilhince  arifingfrom  this  impediment 
will  be  for  the  fore-wheels  K  (^P+/>)  cos.  a  tang.  (p.  A 
fimilar  inereafe  will  be  found  for  the  hind-wheels  -  (IP-^-^') 
COS.  a  tang.  xf/.  Confequently  the  whole  refiltance  on  roads 
of  the  fccond  clafs  for  four-wheeled  carriages  is  : 
K  -4  {m  +  n)  A  P  cos.  a  -\-  (P-f  p  -+-  p')  fin.  a  7 

+  (i  P+i*)  cos.  «  tang.  <?  -r  (r  ^-+-/>')  tos.  a  tanc;.  A'  > 

lUTwo- 


i^S  On  the  Rejyiance  experienced  hy 

II.    Tzuo-iv heeled  Carrias'es, 

o 

Section  20. 

The  refinance  found  in  the  preceding  divifion,  fe6lion  12^ 
for  carriages  of  this  kind,  acquiies  here  an  increafe,  which, 
if  we  make  the  angle  GOG'  -  Z(c,  will  be  found  in  the  Isuie 
nianner  as  in  the  preceding  feclion  --  (P  +  tt)  cos.  a  tang.  u. 
The  whole  refiftance  for  two-wheeled  carriages  on  roads  of 
the  fecond  clafs  will  therefore  be  cxprefTed  as  follows  : 
W  =--  /axP  cos.  a  4-  (P  +  £  P  +  7?)  fin.  «1 
-i-  (P  +  tt)  cos.  a  tang,  u  3 

III.   Comparifon  of  the  tzuo  Kinds  of  Carriages. 
S>e£lio7i  21. 

If  the  comparifon  be  made  in  general  according  to  the  five 
different  points  of  view  mcnlioned  in  the  i6th  fe6fion,  it  will 
be  found  that  four-wheeled  carriages  are  preterable  to  two- 
wheeled  when  any  of  the  five  following  conditions  take  place : 

»24-«  — 2ju,        (s  P  +  tT— /»  —  /)')  tan.  c -I- (P  +  tt)  tan.  ty 

~  n  P+^)  tang.  <p  -  (I-  V-irf)  tang,  v^ | 
aP 

~(|P+/')tang..(? -({?+;>')  tang.^^( 
tang. a 
(^-1--^'— tt)  tang.  «+/>  tang.  0  +/)'tano-. -^— -/rtang.  cy 

£  ta  ig.  a  4  tang,  w  —  \  tang,  v'  —  i  'v'  —  4  '''("•'  4  «  —  2/a) 
t>  ('^'  +  "  —  2:0  -^XP-f  (/'+/> ^-7^)  tang  a  +  (4:!'+/')  "i 
P  fang,  a  ( 

tang,  (p-f  (Lp^-^/)  taiig.-.>-(P+  tt)  tang,  g;  [ 


3d,    P 
4th,  e 


^th.  Tang,  a  > 


P  tang,  a 
{m  +  n  —  2  a)  i  A  P  4-  (  ;  P  -f  />)  tang,  (p  ■ 

e  P  +  t-p  —  p^ 
+  ('P+/)n  tang.  •^-  (P+'^)  tang. 


Example  I. 
Sedion  1%.  t 

Let  the  road  be  compofed  of  roimd  pieces  of  timber  fix 
inches  in  diameter  laid  acrofs  it,  and  let  a.  -  o.  Let  the 
mean  diameter  of  the  fore  and  hind  axle  trees  of  the  four- 
wheeled  carriages  be  3  J  inches;  that  of  the  axles  of  tlxe  two- 
wheeled  carriages  3!;  and  the  diameter  of  the  wheels  in  the 

9  fame 
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fame  order,  16,  39,  and  45  inches ;  fo  that  m  =  y,  w  —  _'  , 
and^  =  -j-\-:  alio,  let  F  locolil)., />»  74  lib., /!>'  — io6lib., 
and  TT  — 130  lib,;  and  let  the  coefficient  of  the  trillion  be  x 
=  ~.  In  the  laft  place,  as  TG  zz  TF  ~  3  inches,  we  Ihall 
have  for  the  wheels  in  tl>e  above  order  TO  =.  j6.  tl  and  Li 

TF 
inches,  and  becaufe  (in.  TOF  =  ^^  ;  the  angle  TOF,  that  is 

to  fay,  (p  —  10"  48'';  4^  =z  7""  40';  ft)  =  6°  45^.  From  thefe 
elements  we  obtain, 

-^  (?«  +  7z)  X  P         =     23-148 

(,-  P  +  />)  tang,  (p   ==    109-496 

{iV-j.p)t3ing.^  =     81-575 

R  =   214-219 

^xP  =     38-518  % 

(P  +  tt)  tang,  w       =   133744 

R'  =   152  262 
For  a  horfe,  then,  whofe  ftrength  M  -  400  lib.  and  velo- 
city G  =  13  feet  on  fuch   a  road,  we  have  g  =  3-484  feet, 
and  g'  =  4-979  feet  in  a  fecond. 

It  might  be  conjeclured  that  four-wheeled  carriacres,  the 
fore-wheels  being  fo  fmall,  wovdd  experience  a  refiftance 
confiderably  greater  than  the  two-wheeled.  Were  m  z^  n 
=  -^^,  and  p  =  p'  =  io6y  we  fliould  have  R  —  181-669, 
and  ^zz  4-238. 

Example  II. 
Seiiion  23. 
Let  the  road  be  deep  and  compofed  of  ftones,  the  ano-le  of 
elevation  being  a  --  14^,  and  let  the  pavement  be  of  Inch  a 
nature,  that  the  diflance   between  the  points  of  conta6t  G, 
C^r  3  inches,  confequently  the  angle  <p  ::=  5    45  ;  ^  --  4^  5' 
and  w  zz  3    49'.    Let  the  burden  be  P  =  1800  lib.,  the  mean 
diameter  of  the  axle-trees  of  the  fore-wheels  -  3J-  inches,  of 
the  hind- wheels  3^  inches,  that  of  the  two-wheeled  car- 
riages 3  ;  inches;  let  the  diameter  of  the  wheels  in  the  fame 
order  be  30,  42,  and  45  inches ;  fo  that  m  —  i,  n  —    '.,  and 
i^  =-'-.     The  weight  of  the  wheels  we   fliall  fuppofe  to  be 
/)  ~  80  lib. />  =  iiolib.,  and  r  -  120  lib.     In  the  laft  place, 
let  X  —  4,  and  e  =  ^.     Hence  we  obtain 

4  (w  4-  7z)  X  P  cos,  a,  =     33 '960 

(P  4-  />  +  p)  fin.  a  =  481-425 

('  P  4-  p)  COS.  a  tano;.  <p     =     95"75o 
(r  P  +  ?  )  COS.  «  tang,  x}/  =     70*247 
R  ="681-38^^ 
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^txPcos.  at  =     39*109 

(P  +  £  P  H-  7r)  fin.  a        =   482-634 
(P  4-  tt)  cos.  a  tang,  a    —   124*282 

R'  =  636-025 
Three  horfes,  therefore,  whofe  ftrength  is  M  =:  1200  hb. 
and  their  velocity  on  this  kind  of  road  G  r:  10  feet,  could 
draw  the  burden  P  =  1800  lib.  on  a  four-wheeled  carriage 
at  the  rate  of  ^=: 2*47  feet  per  fccond,  and  on  a  two-Wheeled, 
carriage  about  ^'=:2*72  feet. 

Sedion  24. 

On  a  horizontal  road  of  the  above  nature  we  (liall  have 
for  the  fame  carriages  and  load  R  :r:  206*08  and  W  ■—  158*09. 
For  a  horfe  therefore  whofe  ftrength  M  =;  400  lib.,  and  velo- 
city on  this  horizontal  road  G  =:  15  feet,  we  fliall  have  g  =. 
4-23  and/ =.5*58  feet. 

Third  Division. 
Of  the  Rcjijlance  on  foft  and  even  Roads, 

SeSlion  25. 

If  the  furface  of  the  road  be  compofed  of  foft  fand,  flate, 
ejirth,  clay,  dirt,  &c.  the  wheels  will  fink  into  it,  and  the 
depth  to  which  they  fink  will  be  greater  the  fofter  and  more 
fluid  the  matter  is  of  which  the  road  confifts. 

Now  as  the  increafe  of  refiftance  depends  on  the  depth  to 
which  the  wheels  fink,  and  as  this  depth  depends  on  the- 
nature  of  the  matter,  that  is  to  fay,  its  hvdroftatic  power, 
which  can  be  determined  only  by  experiment,  I  fliall  afllmie 
that  a  prifmatic  body  the  thicknefs  of  which  is  dd  fquare 
inches  and  its  weii^ht  9  lib.  finks  merely  by  its  gravity  c- 
inches  deep  in  the  fluid  matter,  or  difplaces  ddc  cubic  inches 
of  it  before  it  comes  into  equilibrium  :  this  matter,  then,  in 
regard  to  hydroltatic  power  produces  the  fame  eff'et'-t  as  would 
be  produced  by  an  aqueous  fluid  a  cubic  foot  of  which  weighs 

A  load  C)j  PI.  II.  fig.  5.  will  prefs  down  both  wheels 

on  the  axis  O  till  they  have  difplaccd  ——cubic  inches  of. 

the  fluid  matter.  If  FR  be  the  depth  to  which  the  wheels' 
fink,  and  tt"  the  circumference  of  a  circle  whofe  diameter 
~  1,  the  fuperficial  content  of  the  fimken  fegment  GFG'R 

=  GO'  (^^-^^1^  —  I,  fin.  GOG').     And  if  the  fellies 

be 
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te  I  inches  broad,  we  fhall  have  for  both  wheels: 

,/.G0-  r^^  -  i  C„.  GOG')  =  i^ 
Hence  we  find, 

-'=°^       fin.  GOG-^'''''<^  ■ 


from  which  equation   the  angle  GOR  necefTary  for  dctec- 
mining  the  refiilance  is  found. 

1.  Four- tub  eel ed  Carrirges, 
Se£iion  26. 

As  the  wheels  in  this  cafe  have  funk  to  the  points  G,G' 
©f  their  circumferencOj  there  arifes  in  the  point  G  an  impe- 
diment to  the  motion,  which  will  be  grealer  or  lefs  according 
a^  the  furface  of  the  road  is  covered  with  more  or  lefs  fluid 
matter;  that  is,  according  to  the  greater  or  lefs  extent  of  the 
angle  \\hich  the  (ides  of  as  fteep  an  accumulation  as  polfible 
of  this  matter  fortiis  with  the  level  furface.  This  angle, 
which  gives  the  moft  convenient  meafure  of  the  fluidity,  I 
{hall  in  future  call  0. 

Now  if  GFG' were  an  excavation  in  a  pcrfeftlv  folid  road, 
G  would  oppofc  the  moving  power  OV  in  confequence  of 
the  power  of  gravity  OQ  :=  S  with  a  power  OR  =  S  cos.  «, 
the  momentum  of  which  is  OR.GR  =  S  cos.  a.  GO  fin. 
GOR.  If  the  part  of  the  moving  power  employed  for  this 
purpofe  be  K,  its  momentum  K.GU  —  K. GO  cos.  GOR; 
fo  that  K=:  S  cos.  a  tang.  GOR.  If  the  angle  for  tlic  fore- 
wheels  be  GOR  —  i,  and  for  the  hind- wheels  GOK  =  w, 
the  refifiance  for  the  fornicr  —  (i  P  +  />)  cos.  a.  tang.  |,  and 
for  the  latter  =  (4P  +  />')  cos.  a  tangvi;  confcquently, 
the  increafe  of  refiftance  for  the  four-vv  heeled  carriages  = 
COS.  a  r('-  P  4-  />)  tang.  |  +  {";  P  +  f)  tang.  rj].  With  this 
power  G  oppofes  a  refiftance  as  a  fixed  point,  but,  as  a  fluid, 
it  yields  and  oppofes  a  lefs  power  the  greater  its  fluidity,  the 
coefficient  of  which  is  fin.  0.  The  increafe  of  refifiance  on 
roads  of  this  kind  is  therefore  =  cos.  a  fin.  $  {{'^P+p) 
tang.  I  +  (IP  +  p')  tang,  n]  ;  confequently  the  whole  refift- 
ance for  four-wheeled  carriagres : 

R  =  i  {m  4-  ?0  >.  P  cos.  a  +^(P  -f  p-i-p')  ^n.  «  1 

+  COS.  a  fin.  (8  [(;  P  +  p)  tang.  $  -f  (1-  P  +  /> )  lang.  r,.]  J 

II.  TwQ-ivheelcd  Carriages. 

SeSiicn  27.  Jif 

If  we  make  the  angle  GOR  —  S,  it  will  be  foimd  in  the 
Vol.  XIII.  No.  51.  S  fame 

m 
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fame  manner  as  in  the  preceding  fe£tion,  that  the  increftfe  m 
refiiianee  on  roads  of  this  clafs  is  =;  (P  +  m)  cos.  a  fin.  3 
tang.  % ;  and  the  whole  rcfiftance  for  two-wheeled  carriagesr 
will  be, 

R' = /^xP  cos.  a  +  (P  +  eP  +  t:)  fin.  a7 
+  (P  +  Ti)  cos.  a,-  fin.  TT,  tang.  S.      3 

III.  Ohjervathns  an  thefe  For7nul£e  R  and  R\ 

Sedio7i  28. 

Thefe  exprefifions  for  Rand  R  as  above  found  contain,  as 
we  fliall  loon  fee,  A.  complete  folution  of  the  problem,  a* 
they  anfwcr  for  all  the  three  clafl'es  of  roads. 

iR,  i'ov  fuhd  and  even  roads  where  |  =  o,  >i  —  o,  ^  ~-  o, 
and  i3  -  90^,  they  give  for  R  and  R'  the  fame  values  as  ihofe 
found  for  refiftance  in  the  firfi:  divifion. 

2d,  For  lolid  and  iuie\'en  roads  where  |  =  (p,  n  =r  4.,  3> 
r=  0),  an4  B  —  90  ,  we  have  live  fame  values  for  R  and  R  as 
thofe  found  in  the  fecond  divifion. 

3d,  For  roads  with  ilanding  water  on  a  folid  bottom' 
(which,  however,  mud  not  reach  to  the  (pokes,  becaufe  iit 
this  cafe  the  refiftance  muft  be  determined  in  another  man-* 
ner),  where  ^  —  o,  we  (hall  have  R  and  R'  as  in  the  firft  di- 
vi-fion.  In  this  cafe,  no  perceptible  increafe  of  refiftance 
arifes:  on  the  other  hand,  on  fuch  roads  G  and  confequently 
V  is  lefs  than  on  roads  of  the  firft  clafs. 

4th,  When  one  of  the  angles  |,  n,  or  9,  is  a  right  angle;  that 
is,  when  P  is  fo  great  that  the  wheels  fink  up  to  the  axle  in 
the  loft  iurface,  the  refiftance  becomes  infinitely  great,  except 
in  that  cafe  only  where  the  fluid  is  very  thin,  and  /3  ■=  o;  in 
which  cafe  inftead  of  an  infinitely  great  refiftance  we  fhall 
have  only  an  indefinite  increafe  —  0.00 ,  which  cannot  be 
determined  from  the  grounds  mentioned  in  the  third  obferva- 
lion. 

In  the  laft  place,  it  is  to  beobferved  in  regard  to  thefe  ex- 
prefilions, 

5th,  That  when  the  foft  tender  furface  has  a  folid  bottom^ 
and  is  not  fo  deep  that  the  wheels  can  penetrate  into  it  ac- 
cording to  the  laws  of  hydrollatics,  the  angle  GOR  muft  not 
be  determined  according  to  the  abfoiutc  finking,  but  accordmg 
to  the  depth  of  the  folid  bottom. 

6th,  That  for  lefs  fluid  matters,  fuch  as  moift  fand,  moift 
earth,  fiitf  clay,  dirt,  8cc.  in  the  exprcflion  for  the  refiftance 
of  four-wheeled  can iages,  R  the  laft  member  for  the  hind- 
wheels  (i-P  +  /'')  cos.  a,  fin.  i3,  tang.  Ji,  vanifties,  becaufe 
tbele  wheels  run  in  the  ruts  formed  by  the  fore- wheels. 

.     -  JV.  Cow- 


iwo  and  four-^wheeled  Carriages.  ^5^ 

IV.  Comparifon  between  the  hl'o  Kinds  of  Carriages, 
Sed'ion  29. 

On  rnads  of  this  clafs,  four-wheeled  carriages  are  to  be 
preferred  to  two-wheeled,  when  one  of  the  five  following 
conditions  takes  place  t 

m  +  n-7,1^  ^  (£P-H^-;5— /.')  t.  a-!-fin./3  [(P  +  7r)t..^' 
lit,  ^  <;  ' j-p 


3d, />+/)  — ;r<£P- 


tat  g.  a, 
-{\^  +  p)  tang.g -  (IP-f/Qtang.  ^] 
tang,  a 
qd    P  >  (/  +  /''-^)  t-a  +  fin./3  (M.  g  f/^t.,;-^^t.3-) 

3    '  St.  atlin.^[t.^  -lt.^-At.7j]-iX(m  +  «_2j(;t) 

th        >  (^'+■'^-'^1^)  T  A  ?  +  (/>  +  />'  -  tt)  tang.  a-{-fin. /3  -i  ' 
'^     ^   ^  P  tang,  a  I 

[(^  P+;^)  tang,  g  -{-  (1-  P+j»0  tang.>;~(P  +  nt)  taag.  ^]  J 

P  tang,  a 

<th.  Tang,  a  > ^ — ^-^r f^- - 

+  (I  P  +  /»0  tang.  T,  -  (P  +  TT)  tang.  ■^] , 

g  P  +  TT— /— p' 

That  thefe  five  conditions  are  general^  and  contain  the  con- 
ditions found  for  the  two  clafles  before  treated,  ie6lion  16  and 
feftion  17,  it  is  fuperHuous  to  mention,  after  what  has  been 
faid  in  the  firft  two  remarks  of  the  preceding  fe6lion. 

Ap'pl'icailon  to  fome  deternmiate  Cafes. 

Example  T. 

SeBion  30. 

T  poured  very  dry  coarfe  red  fand,  PL  TI.  fig.  5.  after 
I  had  found  the  angle  (3  ;  30"^  43'  (that  is  to  fay,  AB  —  i5 
inches  and  CD  =  4f  inches),  into  a  veflei,  and,  fmoothing 
the  furface  of  it  after  each  experiment  by  (liaking  it  fo  as  to 
obtain  the  fame  degree  of  foftnefs,  I  tot)k  a  Iteel  rod  weighing 
5  lib,,  which  I  had  caufed  to  be  conftrutted  for  magnetic 
experiments,  and  which  was  juft  an  inch  fquar'^,  and  puflied 
it  fevcral  times  into  the  fand  in  a  gentle  manner,  to  prevent 
the  acquired  velocity  from  making  it  fink  deeper  than  the 
equilibrium  fought  for.  Sixteen  experiments  of  this  kind,  ia 
which  the  greateft  difference  did  not  amount  to  half  a  line, 

S  2,  '  gave 
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gave  as  a  medium  of  the  finking  ^^^^  inches;  fo  that  dJc  =  -/^r 
inches,  and  7  =  5  lib. 

Let  the  road  confill  of  fuch  foft  fand  ;  let  the  inclination 
a  =:  4°;  the  load  P  =  1200  lib.,  the  weight  of  the  wheels 
^  =  84  lib.  p'  —  110  lib.,  w  =  J32  Ub. ;  their  diameter  in 
the  fame  order  as  before,  31!,  42,  and  49  inches.  Alfo  let 
m  =  -^,  n  =  -r\,  (^  =  -rV,  ^  =  i ;  OS  =  2'f  feet  and  01  = 
13  feel ;  fo  that  £  =  -g'^.  In  the  laii:  place,  let  h  —  ^  inches, 
confequently, 

—~  —  fin.  2  ^  —  0*05361,  and  |  =  19"'  47 ' 

—^  —  fin.  2  >i— 0*03130,  and  n=  16°  30' 
90 

— ^-  —  fin.  2  S  =  0-04315,  and  S  =18'  23' 

4  (m  4-  ;?)  P^  P  cos.  a  =     23*276 

(P +/)+/>')  fin.  «  =      97*242 

(•  P  +  p)  COS.  «,  fin.  (3,  tang.  |  -   125-303 

(J.  P  -f-  ;^)')  COS.  a,  fin.  (3,  tang,  n  =107-112. 

R  -^  352933 

<[tX  P  COS.  a  —      17']0I 

(P  +  £  P  4-  9r)  fin.  a  =      94"3ii 

(P  +  tt)  COS.  a,  fin.  (3,  tang.  S       =   225-450 


336-862 
If  we  fuppofe  for  two  horfes  M  =  800  and  G  =  1 1  feet, 
we  (liall  have  g  =  3696  feet  and  g'  rr  3-861  feet  in  albcond. 
However  well  the  two-wheeled  carriages  may  be  con- 
fi:rufted,  however  fmall  the  burden,  the  inclination  of  the 
road,  and  the  height  of  the  centre  of  gravity,  the  refifiance 
is  only  a  little  lefs  than  for  four-wheeled  carriages.  To  fliow 
how  much  depends  on  the  proportion  of  the  wheels,  and 
particularlv  in  regard  to  carriages  of  this  kind,  I  (liall  in  the 
following  exanjples  change  only  the  wheels  of  the  two- 
wheeled  carriages. 

Example  II. 
SeSion  31. 
Let  every  thins;  be  as  before,   only  for  the  two-wheeled 
carriages  let  GO  —  16  inches,    tt  —  85  lib.,  and  //,  =  -^'- ; 
theretore  3  =:  24'  15',  and 

/LtxP  COS.  a  =     26*186 

(P  +  €  P  +  w)  fin.  «  =     91*032 

(P  +  -t)  COS.  a,  fin.  /3,  tang.  ^    =  294-(So8 

412-026 

Therefore 


fzvo  and  four-wheeled  Carriages,  l6^ 

Therefore  we  fliall  have  as  before  R  —  352*933  lib.,  but 
R' =  4i2'oa6  lib.3  confequenlly  ^  =  3'696  feet^  an<i  ^' = 
3-102  feet. 

Example  III. 
Section  02. 

After  a  feries  of  fimilar  expcrlnienti  with  fomewhat  coarfcr 
and  very  moilt  red  faiul,  I  found  3  =.  43"  19',  and  c  =  -,^^ 
inch  at  a  medium.  But  it  is  to  be  obferved  that  the  impref- 
fions  made  by  immerfing  the  Heel  rod  did  not  difappear  as  from 
the  above  dry  fand,but  remained  after  it  was  drawn  out;  ar.d 
tlierefore  after  each  cx|')erinient  I  was  obliged  to  make  the  fancl 
even  and  foft  by  fliaking  it,  and  to  render  its  furface  fmooth 
by  a  flight  preflure  proportioned  to  tbe  exaft  meafurement 
of  the  depth  ;  by  which  means  it  loll  a  iitiie  of  its  natural 
foftnefs.  When  I  placed  the  rod  again  in  the  remaining 
imprefiion  it  did  not  become  deeper.  Hence  follows  what 
we  arc  taught  by  experience  in  general  in  regard  to  moid 
fand,  moid  earth,  thick  mud,  &c.  that  the  hind- wheels 
when  thev  revolve  in  the  ruts  formed  by  the  fore-wheels  do 
not  make  iliem  deeper,  and  coidequently  experience  no  re- 
fi I'tan^.e  irom  linking  down  ;  fo  that  in  the  value  of  R,  fec- 
tion  2.6,  found  for  four-wheeled  carriages,  in  fuch  cafes  the 
lafi:  member  ('-  P  +  p)  cos.  «,  fin.  jB,  tang,  rj  vanifhes. 

Let  us  fuppofe  then,  as  in  the  firft  example,  fe<9;ion  30, 
that  the  angle  «  =  4°  the  weight  of  the  wheels,  ^  =  84  lib., 
p'  =z  no  lib.,  -TT  =r  132  lib.;  and  their  femidiameter  in  the 
i:\me  order,  GO  =  i^^y  21,  24:  inches,  and  b  =  ^  inches; 
alio  let  w  :=  1,  n  =  ^,  fi  =  ^•-.-,  ^  =  tj  ^  =  o'cj  ,^^^  g  = 
5  lib.  II  the  load  be  P=-  900 lib.,  and  ddc  =  ^'^  cubic  inches, 
we  Hiall  have 

fin.  2  4  =  0-05980,  and  ^  =  20°  32' 


—  fin.  2  n  =  0*03527,  and  «  =:  17'  10' 

—  fin.  2  9  =  0*04776,  and  9  =:  19^  lo' 


90" 

90° 

i  (m  +  n)  XP  COS.  a                         —  17*457 

(P  +p  .4-^,')  fin.  «                          =  76-313 

(1  P  +  p)  C03.  a,  fin.  /3,  tang.  |     =  136-878 

R  =  230-648 

ftX  P  cos.  X                                    =  12*826 

(P  +  eP  +  z-)  fin.  «                      =  73-035 

(P  +  ?r)  cos,  «,  fin.  /3,  tang.  &       =  243-414 

R'  =  329-275 
S3                                          It 
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If  for  a  horfe  on  this  road  M  =  400  lib.  and  G  =  I2^  feet, 
we  fliall  have  g  -  3*012  and  g'  =  1*162  feet  in  a  fecond. 

AHo  if  the  hind-\vht\'Is  do  not  run  exactly  in  the  ruts 
formed  by  the  fore-wheels,  and  if  the  niembtr  ('  P  +  ^  ) 
COS.  a,  fin.  /3,  tang  n  —  118-389,  cannot  be  entireh  omitted, 
we  fliall  fill  have  R  <  hf  tvcn  when  only  the  fourth  part  of 
it  vanifhes, 

[To  be  continued.] 
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JL  H  T  S  gentleman,  who  has  diftinguiflied  himfelf  fomuch 
in  the  annals  of  medicine  by  bringing  forward  the  vaccine 
inoculation  to  public  notice,  and  who  has  been  thought 
worthy  of  national  remuneration  on  that  account,  is  a  fon  of 
the  Rev.  Stepnen  Jenner,  formerly  vicar  of  Berkley  in  Glou- 
ceflerfliire,  a  man  highly  r(  fpeclcd  by  all  thole  who  had  the 
pleaiurc  of  his  acquaintance.  Kdward  was  born  about  the 
year  1749,  and  received  his  education  at  Cirencefter  in  the 
fame  county.  Having  made  a  confiderable  progrefs  in  claffi- 
cal  learning,  and  (bowing  an  early  attachment  to  the  ftudy 
of  phvfic,  he  was  placed  under  the  care  of  Mr,  Ludlow,  an 
eminent  furgeon  at  Sodbury,  a  large  market- town  between 
Briftol  and  Wotton  under  Edge.  After  remaining  with 
this  gentleman  fome  time,  during  which  he  applied  with 
affiduity,  and  made  rapid  improvement,  he  repaired  to 
London  to  complete  his  medical  education,  and  became  a 
houfe-pupil  to  the  celebrated  John  Hunter.  In  this  fituation 
he  continued  two  years,  and  availed  himfelf  with  great  fuc- 
cefs  of  the  inftru6tion  of  fo  able  a  niafter.  At  the  expiraiioa 
of  this  period  he  removed  to  Berkley,  where  he  commenced 
praftice,  and  met  with  confiderable  encouragement.  I»)  the 
mean  time  he  fliill  kept  up  his  intimary  with  Mr.  Hunter 
by  a  regular  correfpondence ;  and  the  frequent  mention  which 
Mr.  Hunter  has  made  of  him  in  his  works  is  a  ftriking  in- 
ftance  of  the  favourable  opinion  which  he  entertained  of  his 
abilities.  An  ingenious  paper  on  the  natural  hiftory  of  the 
cuckow,  in  a  letter  addrefled  to  Mr.  Hunter,  was  commu- 
nicated by  him  to  the  Royal  Society,  and  was  inferted  in 
the  Philofophical' Tranfailions  for  1768.  Several  other 
papers  of  his  on  intricate  fubje<Sls  in  natural  hiftory  were 
publiflied  about  the  fame  time.  In  1778  he  married  mifs 
("atherine  Kingfcote  of  Kingfcote  in  Gloucefterfiiire,  by  whom 

he 
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he  has  two  fons  and  a  daughter.  Of  late  he  has  refilded  with 
his  family  in  London  during  the  winter,  but  the  fummer 
feafon  he  general  fpends  at  Chellenhaui  or  Berkley.  For 
fome  years  pait  he  has  devoted  himfelf  chiefly  to  refearches 
and  obfervations  in  regard  to  the  vaccine  inoculation,  one 
of  the  moll  important  difcoveries  of  modern  times,  as  it 
gives  reafon  to  hope  that  the  fmaii-pox,  fo  fatal  to  the  human 
irace,  ma\  at  length  be  totally  eradicated.  But  as  this  fubjeft 
has  been  fufficienily  illullrated  by  various  publications,  and 
particularly  thofe  of  Dr.  Jenn-er,  Dr.  Pearfon,  Dr.  Wood- 
ville  and  others,  to  whom  the  world  is  much  mdeb'.ed  for 
the  introduction  and  propagation  of  this  praiitice,  it  is  need- 
lefs  here  to  fay  any  thing  further  refpeclnig  it.  In  1800 
Dr.  Jenuer  publidied  a  continuation  of  Fa£ts  and  Obfervations 
relative  to  the  Variolaa  Vaccinae,  or  Cow-Pock,  which  was 
foon  followed  by  an  Appendix  to  the  Treatile  on  the  Cow- 
Pock.  The  facts  relating  to  this  difcovery  have  been  fo  fully 
eftablifhed  by  unqueitionable  evidence  and  authoritv,  that 
every  friend  to  mankind  ought  to  ufe  his  utnioft  endeavours 
to  promote  a  praClice  attended  with  fuch  valuable  benefits  to 
the  human  race^  It  mull  give  pleafure  to  every  benevolent 
heart  to  find  that,  m  coniequence  of  the  prevailing  perfuafion 
of  the  ufeful  tendency  of  this  pradlice,  thofe  at  the  head  ol 
the  naval  and  military  departments  of  government  have  lent 
their  fandlion  to  it,  and  given  orders  for  the  general  intro- 
dudlion  of  it  into  thofe  branches  of  the  public  fervice ;  fo 
that  it  is  now  pra6lifed  with  the  fulled  fuccefs  in  the  naval 
and  military  hofpitals,  and  in  the  regiments  and  (hips  of 
war  upon  fervice;  and  it  can  be  laid,  as  ati  additional  recom- 
mendation in  its  favour,  that  it  does  not  prevent  thofe  who 
are  under  it  from  doing  their  duty.  Nations  even  which, 
in  confequence  of  their  ignorance,  have  long  been  under  the 
wretched  influence  of  the  mod  childifli  fuperltiiion,  and  who, 
on  that  account,  have  been  hodile  to  many  valuable  im- 
provements received  and  edabliihed  a-mono;  more  enliiihtened 
ilates,  have  begun  to  open  their  eyes  to  the  advantages  of 
this  new  practice;  and  hence  it  has  been  adopted  in  Spain, 
Ruflia  and  Italy,  and  even  made  its  way  ii^to  the  Ottoman 
dominions,  and  among  the  American  Indians.  But,  not- 
withdanding  the  importance  of  this  difcovery,  like  all  others 
that  have  benefited  mankind,  it  has  had  violent  opponents, 
llie  facts  alleged  were  doubted,  tales  were  fabricated  to 
prejudice  the  nnpartial,  and  this  laudable  undertaking  was 
attacked,  and  cenl'ured  as  a  beajllj^  attempt.  Efiays  were 
publidied  on  both  fides:  but  a  great  majority  approved  of 
the  practice  3  and  it,    at  length,   was  found  worthy  the  con- 

S  4  fideratioit 
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fiderallon  of  the  Imperial  Parliament,  which,  after  examining 
various  documents,  and  hearing  the  teftiniony  of  feveral  pro- 
feflional  men  of  the  fir(l  eminence,  acknowledged  the  value 
of  the  difcovery  by  voting  a  reward  of  io,cool.  to  Dr.  Jenner. 


XLV-  Defcr'iption  of  the  different  Methods  of  blowing  up 
Rocks  under  ITaier.  By  A.  Bail  let,  InfpcBor  of 
Mines*. 

ift,  X  HE  operation  of  blo'Cvingup  rocks,  which  the  French 
call  tirage  des  mi/ies,  is  not  in  general  attended  v.'ith  much 
diflficiilty,  when  the  hole  of  the  mine  is  pierced  in  dry  conipa6J: 
ground  without  any  fiffure  or  cavity.  When  the  ground  is 
ca\ernous  or  hollow,  or  when  v.'atcr  oozes  through  its  pores, 
it  becomes  more  troublcfome,  and  requires  panicular  cave. 
When  it  is  necell'ary  to  blow  up  rocks  at  the  bottom  of  the 
water  the  dithculties  are  increafcd.  In  that  ca(e  the  ufual 
procefles  mult  be  abandoned,  and  others  mud  be  rcfortcd  to. 

2d,  'I'he  method  of  blowing  up  rocks  in  the  latter  cafe  is 
little  known,  and  not  much  pra^lifcd  :  it  may',  howeverj  be 
of  great  utility  in  many  cafes,  not  only  in  th6  working  of 
tnines,  but  in  the  execution  of  public  works  of  importance. 
Thele  motives  have  induced  me  to  give  a  defcription  of  the 
three  principal  methods  of  blowing  up  mines  under  water. 

The  firft  is  that  ufed  in  the  mines  in  the  northern  pant  of 
the  republic  :  it  is  proper  to  be  reforted  to  when  the  depth 
of  the  water  which  covers  the  ground  intended  to  be  blown 
up  is  not  above  15  or  18  decimetres. 

The  fecond  has  a  great  refemblance  to  the  procefs  ufual 
in  mines  when  the  srround  fufters  the  water  to  ooze  through 
it.  It  is  fmipler  and  lefs  expenf.ve  than  the  preceding,  and 
appears  to  me  to  be  verv  proper  for  cafes  when  there  are  only 
a  few  decimetres  of  water  above  ihe  ground. 

The  third  is  fuited  to  great  depths  of  water,  fuch  as  4,  5, 
or  6  metres:  it  is  that  employed  at  Carlfcrona.  It  is  very 
ingenious,  and  fcems  hitherto  to  have  been  unknown  to 
the  French  miners. 

3d,  But,  before  I  begin  to  defcribe  thefe  methods,  it 
may  be  of  fome  ufe  to  mention  here  an  iuterefting  memoir, 
printed  in  the  Journal  de  Phyfique  for  the  year  1779,  on  the 
conftruc^lion  of  air-boats  proper  for  facilitating  the  execution 
of  all  forts  of  works  under  water,  without  employing  pump- 

'■^  Froia  tli£  Journal  des  Mhies,  No.  56. 
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ing.  C.  Coulomb,  the  author  of  this  memoir,  after  defcrlbing 
the  method  of  conftrufting  the  air-boat,  (hows  in  what  man- 
ner it  is  to  be  ufed.  He  points  out  the  means  by  which  it 
may  be  made  to  fink  at  pleafure,  of  placing  the  workmen 
under  the  box,  of  continually  renewing  the  air,  of  removing 
the  rubbifl)  and  laying  a  foundation  of  mafon-vvork  at  the 
bottom  of  deep  water.  He  then  calculates  the  time  necef« 
fary  for  removing:  a  metre  in  height  from  the  bank  of  Quille- 
boeuf,  wlvich  interrupts  the  navigation  of  the  Seine;  and  fore- 
feeing  the  cafes  in  which  mattocks  or  pick-axes  would  be  in- 
fufiicicnt  for  clearing  oblh-uctions  from  the  bottom  ot  the 
water,  and  where  the  hardnefs  of  the  rock  might  require  the 
ufe  of  gun-powder,  he  propofes  two  methods  of  blowing  up 
rocks  under  water. 

In  one,  the  workman  placed  under  the  box  bores  the  rock, 
and  introduces  into  the  bottom  of  the  hole  a  box  of  tin  plate 
filled  with  gun- powder,  to  which  is  foldered  a  fmall  tube, 
alfo  of  tin  plate,  which  rifes  above  the  water  at  ebb-tides, 
and  which  is  ftopped  with  fome  greafy  matter,  after  havinj 
been  filled  with  a  very  weak  compofilion  to  ferve  as  a 
train.  The  fea,  as  it  rifes,  makes  the  air-boat  float;  and 
when  its  lower  edge  has  rifen  higher  than  the  extremity  of 
the  tube  it  is  then  removed,  and  when  the  ebb-tide  uncovers 
that  extremity  a  perfou  goes  in  a  boat  and  fets  fire  to  it. 

In  the  other  method,  which  the  author  propofes  for 
the  Mediterranean,  and  rivers  where  the  affillance  of  the 
tide  cannot  be  employed,  the  tube  of  tin  plate  whicli  con- 
tains the  train  rifes  only  3  decimetres  above  the  rock,  but  is 
terminated  by  a  leather  pipe  covered  on  the  outilde  with 
fbme  water-proof  fubftance,  and  in  the  infide  with  an  in- 
combudible  varnifli,  and  feciired  from  the  prellure  of  the 
water  by  a  fpiral  winding  made  of  wire.  Its  extremity  mud 
be  carefully  clofed,  and  a  buoy  attached  to  it  carries  it  to 
the  furface  of  the  water  when  the  air- boat  is  afloat. 

4th,  I  fliall  fay  nothing  further  of  thcfe  methods,  which 
fuppofe,  as  may  be  feen,  the  afliitance  of  the  air-boat.  I 
only  wiflied  to  point  them  out,  becaufe  they  naay  be  ufeful 
in  many  cafes,  and  mav,  befides,  give  rife  to  new  ideas, 
and  ferve  to  modify  tlie  three  particular  methods  which  arc 
the  obje6l  of  this  memoir. 

I.  Method  'jfhl(Kvtng  up  Recks  at  the  Depth  of  15  or  18  Cen- 
timetr-es  under  Water. 

5th,  This  method  confifts  in  the  following  operations  ; 
Firft,  bore  the  hole  at  the  bottom  of  the  water  by  the 
help  of  borers,  and  inllrmnents  of  proper  length. 

3  Then 
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Then  place  in  the  hole  a  tube  of  tin  plate  dofed  at  the 
lower  extremity.  The  exterior  diameter  of  this  tube  is  of 
fuch  a  fize  that,  when  introduced  into  the  bore,  it  may  fill 
it;  and  its  length  mad  be  fuch  as  that  it  (hall  rife  lome  cen- 
timetres above  the  furface  of  the  water. 

'I  hen  fend  down  to  the  bottom  of  this  tube  the  cartridge 
filled  with  powder  ;  introduce  the  primins:  rod,  and  rani 
round  it  clay  or  plafter  according  to  the  ufual  procefs,  and 
only  to  the  height  correl'ponding  to  the  fummit  of  the  hole. 

In  the  laft  place,  draw  the  priminir  rod  and  introduce  the 
train,  and  let  fire  to  it  with  all  the  necefrar\  piecautions, 
that  the  workmen  may  be  (heltered  from  danger  at  the  time 
of  explolion. 

Ohfarvathn. 

6th,  This  method  has  been  .',ften  employed  witli  advan-. 
tSfTc  \n  fevered  mines  of  the  repub'ic  :  it  may  ferve  either  lor 
deepening  wells,  or  making  other  excavat  ons,  when  the 
means  uled  for  keeping  the  ground  and  bo'Ltom  ot  wells, 
conftantly  dry  are  infufficient. 

II.  Method  propofed  for  hloiving  up  Rocks  fome  Decimetres 
heluiv  Water. 

7th,  When  the  ground  or  rock  to  be  blown  up  is  c6vere(^ 
only  by  fome  decimetres  of  water,  the  miner  can  lee  the  rock' 
which  he  bores,  and  the  hole  to  be  loaded,  with  as  much 
eafe  as  if  there  were  no  water,  and  can  work  with  the  fame 
facility.  In  this  cafe,  to  fave  expenfe,  the  tube  of  tin  plate 
may  be  omitted,  and  a  cartridge  of  pitch  ti  cloth,  fuch  as  that 
employed  in  ground  through  which  the  water  oozes  in  every 
part,  mav  be  employed,  adapting  to  it  a  rod  of  hollow  wood  * 
deftined  to  contain  the  train  that  con'  evs  the  fire  to  the 
powder.  1  he  diameter  of  the  aperture  of  this  rod  may  be 
orily  a  few  mdhmetres,  and  its  length  mufl  exceed  the  upper" 
level  by  fome  centimetres. 

8th,  If  this  method  be  adopted,  firfl  conflruft  a  cylindric 
cartridge  of  cloth  or  pafteboard,  and  fill  it  with  gunpowder; 
infert  mto  it  the  rod,  which  muft  defcend  to  the  middle  of 
the  length  of  the  cartridge  without  approaching  the  interior 
furface  of  the  wrapper:  pinch  clofely  the  upper  part  of  the 
cartridcje  around  the  rod,  and  cover  the  cartridge  and  whole 
rod  wi^h  pitch  or  fome  kind  of  varnith  f.-  Then  fend  dowa 
the  cartridge  furniflied  vi'ith  its  rod  into  the  hole  of  the  rock, 

•  This  rod  mij;ht  be  made  of  the  elder  or  honeyfutkle. 
f    A  i'olution  of  Spanifh  wax  in  alcohol  is  attended  with  the  advantage 
■«f  drying  fpecdily,  and  of  remaining  water-projf  for  a  long  time. 
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and  drive  In  Itrongly  two  plugs  of  dry  wood  to  ferve  as  wad- 
ding. Thcfe  plugs  muft  have  a  longitudinal  groove,  that  they 
may  glide  along  the  rod  and  fufier  ihe  water  to  efcapc. 

Ohjervatlon. 

9th,  Inftead  of  a  rod  of  hollow  wood  you  may  employ, 
with  advantage,  eitlier  a  tube  of  tin  plate  about  four  miili- 
meires  indiameier,  terminaiing  at  the  lower  extremity,  which 
muft  be  inferted  in  the  cartridge  in  a  truncated  cone,  and  an 
orifice  of  two  millimetres;  or  a  leaden  pipe  drawn  in  the 
manner  of  wire-drawers,  having  the  fame  dimenfions  as  the 
above,  and  whofs  refinance  may  be  fuffic  ient,  if  you  take 
care  to  introduce  into  it,  while  you  drive  in  the  waddmg,  a 
rod  which  mav  exactly  fill  the  interior  vacuity. 

If  you  have  at  hand  any  kind  of  compofition  capable  of 
acquiring  hardnefs  in  a  httle  time  ^  at  the  bottom  of  the  water, 
you  mav  fubftiiute  tor  tbe  rod  and  metallic  tubes  a  flexible 
tube  of  cloth  done  over  with  pitch  or  gum.  In  this  cafe,  it 
will  be  neceifary  to  introduce  the  priming  rod  into  ihe  tube, 
\\  hile  yf)u  drive  in  tb.e  wadding  to  prevent  its  depreffion.  The 
cloth  of  the  tube,  the  upper  extremity  of  which  is  deftined 
to  rife  above  the  hole  in  the  rock,  mull  be  fufficienily  thick 
and  (Irong  that  the  preflTure  of  the  water,  which  I  fuppofe  to 
be  fome  cencimetres  above  the  ground,  may  not  flatten  it, 
even  if  the  liquid  fliould  introauce  itfelf  between  the  tube 
and  the  compofition. 

III.  Method  of  bloiving  up  Rocks  under  Water  at  any  "Depth, 

loih,  This  me:  hod,  on  the  firft  view,  has  a  refemblance  to 
that  firft  defcribed,  fince  a  tube  of  tin  plate  is  employed 
in  it ;  but  it  differs  eflcntially  from  it  in  »his  refpeft,  that 
initcad  of  wadding  above  the  charge,  according  to  tbe  ufual 
method,  you  employ  an  inflexible  fliank  charged  with  a 
weight  at  iis  upper  extremity,  and  terminating  at  the  lower 
in  a  ferment  of  an  iron  cylinder,  which  performs  the  office  of 
a  wedge,  and  is  applied  exaftly  upon  another  fimilar  wedge 
inverted  and  reliing  on  the  upper  end  of  the  cartridge. 

The  effect  of  this  difpofition,  as  may  be  readily  conceived, 
is  to  force  the  wed<ie  which  adheres  to  the  cartridge  to  afcend 
a  little  at  the  time  of  the  explofion,  and  to  fqueeze  itfelf  clofely 
againft  the  upper  wedge  fo  as  to  clofe  the  hole  in  the  rock. 

jith.  The  defcription  of  this  proceis  may  be  feen  in  the 

■   A  mixturt  of  quicklime  anJ  plafter  newly  calcined  would,  perhaps, 
■-  of  this  kind. 

twelfth 


^yt     Different  Methods  ofhhvjing  up  Rocks  under  Wafer . 

twelfth  volume  of  the  Memoirs  of  the  Academy  of  Stock- 
holm ;  I  Ihall  therefore  give  a  literal  tranflation  of  it  *. 

IV.  Nezu  Method  of  blozo'mg  up  Rocks  under  Water,  by 
Daniel  Thunberg. 

A  profile  of  the  rock  which  hds  been  bored,  and  into  which 
the  charge  is  iatroduceJ,  is  reprefented  PI.  V.  fig.  i. 

The  charge  is  contained  in  a  tube  of  tin  plate  impermeable 
to  water,  a  vertical  ibclion  of  which  is  reprefented  in  the  fame 
ficifure.  The  lower  extremity  of  this  tube  muil  be  adjufted 
properly  to  the  hole  which  has  been  bored  in  the  rock. 

The  charge  confifls  of  a  paper  cartridge  filled  with  gun- 
powder, and  attached  to  the  iron  wedge  h  with  a  thread  fuch 
as  that  ufed  for  fewing  fails. 

To  this  firft  wedge  b  is  applied  another  c,  which  adheres 
to  an  iron  rod  that  rifes  above  the  tube. 

On  the  plane  face  of  thefe  wedges  is  a  groove  made  with 
a  file  which  reaches  to  the  powder:  this  groove  is  continued 
throughout  the  whole  Icnjith  of  the  tube  of  tin  plate  by  means 
of  a  wooden  rod  d,  hollow  on  the  fide  turned  towards  the 
iron  rod,  to  which  it  is  made  faft  with  ftrong  packthread. 

Before  this  rod  is  attached  to  the  iron  one,  a  match,  which 
proceeds  from  the  upper  extremity  and  communicates  wiili 
the  interior  of  the  cartridge,  is  placed  in  the  groove. 

£  is  a  train  applied  to  the  end  of  the  match. 

B,  C,  are  two  rafts  which  enable  the  workmen  to  bore  the 
rock  and  blow  it  np. 

D  is  a  weight  which  prevents  the  iron  from  being  repelled 
too  far  when  the  explofion  takes  place. 

E  F  G  H  I  are  different  pieces  necefTary  for  charging. 
E  is  the  cartridge  farnidied  with  its  wedge,  feen  fideways; 
i^the  v.'cdge  feen  in  front ;  G  the  wooden  rule  and  its  groove; 
IT  the  upper  wedge  and  its  iron  rod ;  I  the  tube  of  tin  plate. 

When  the  rock  has  been  bored  according  to  the  ulual 
method  by  employing  a  borer  pretty  ftrong  and  of  fuch  a 
length  as  the  depth  of  the  water  niay  require,  introduce  into 
it  the  tube  into  which  the  charge  has  been  put;  then  aj^ply 
the  train  e,  and,  having  placed  the  weight  D  above  the  rod, 
fe't  fire  to  it.  The  explofion  will  immediately  take  place  :  the 
Wedge  I  would  be  expelled  but  for  the  wedge  r,  which  can- 
jVot  g'fvfe  way;  and  the  two  wedges  being  thus  smited  confine 
the  charge,  the  efie^l  of  which  will  never  fail,  as  has  been 
proved  by  experience. 

*D«:iiis  refpefting  this  procefs  may  he  found  alfo  in  a  large  work  en- 
titlcjd  Dcjcription  des  Irai'aux  executes  a  Ca)7/rro;/fl,/(3r  Daniel  Thunberg. 

Four 
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Four  feet  of  the  tube  and  the  lower  wedsre  are  in  general 
loft;  but  the  upper  wedge  may  be  employed  tor  new  charges, 
becaufe  it  is  never  damaged. 

Ohfervatlon. 

1 2th,  This  method,  the  fuccefs  of  which  is  proved,  de« 
fcrves,  no  doubt,  to  be  known  by  all  thofe  engaged  in  great 
midertakings,  and  who  have  frequent  occafion  to  apply  it  *. 
It  is,  perhaps,  fufceptible  of  being  modified;  and  it  appears 
to  me  that,  without  employing  the  impermeable  tube,  a  var- 
niflied  cartridge  might  be  ufcd,  with  a  flexible  tube  proceed- 
ing from  it,  lodged  in  the  groove  between  the  two  wedges, 
and  then  rifing  above  the  water. 

Fire  alfo  might  be  conveyed  to  the  powder  below  the  wa- 
ter by  means  of  a  ftrong  difcharge  of  eleftricity ;  but  little 
can  be  cx]K'6led  from  this  method  in  the  hands  of  workmen. 

In  the  lad  place,  the  lower  wedge  might  be  made  of  hard 
and  very  dry  wood. 

13th,  But  in  whatever  manner  this  method  may  be  cm- 
ployed  it  will  not  require  great  expenfe,  and  it  may  be  uled 
with  great  advantage  for  deepening  ports,  rendering  certain 
harbours  more  convenient  and  fate,  and  for  freeing  rivers 
and  dreams  from  thofe  rocks  which  obftru6l  their  ^ourfe  and 
impede  the  navigation  of  them. 
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ivanh  a  Theory  of  the  Winds  hi  the  Regt07i  bclivecn  the 
Giclf- Stream  and  the  Great  Range  of  Mountains  f. 


N  the  Atlantic  coaft  of  America  north-eaft  ftorms  begui 
in  the  fouth-weft,  and  proceed  thence  to  windward  at  the 
rate  fometimes  of  about  one  hundred  miles  an  hour.  It  has 
been  remarked  long  ago  by  Dr.  Franklin,  that  ftorms  from 
the  north-eaft,  on  the  eaftern  fide  of  this  continent,  begin  in 
the  oppofite  point,  or  to  leeward.  Whether  this  rule  uni- 
verfally  obtains  may  perhaps  as  yet  admit  of  fome  doubt : 

*  M.  Daniel  Thunberg  employed  the  fame  means  to  raife  large  blocks 
of  ftonc  from  the  bottom  of  the  water.  For  this  purpofe  a  hole  is  bored 
in  the  block,  with  a  miner's  borer  to  the  depth  of  twenty  or  twentv-fi'.  e 
centimetres.  Two  wedges  are  introduced  into  it,  forming  by  their'junc- 
tion  a  cylinder  fo  as  to  fill  the  hole.  Several  blows  nrc  then  ftruck  on  the 
iron  bar  which  adheres  to  the  upper  wedge:  the  two  wedges  are  thf-n 
clofely  fqucezcd  together,  and  the  block  is  raifed  out  of  the  water  hv  means 
of  a  windlafs  and  a  cord  attached  to  a  ring  fixed  in  the  lower  vve<^ge. 

t  Communicitud  by  Dr.  Mitchilh 

but 
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but  during  the  uncommonly  mild  winter  of  i8oi — 3,  there 
was  a  ftrong  confirmation  of  it. 

On  the  21  ft,  22d,  and  23d  of  February  1802,  there  was 
one  of  the  mort  remarkable  and  long-continued  fnow-fiorms 
that  had  been  known  for  twenty  years.  It  raged  with  ex- 
treme violence  on  the  land,  and  was  the  caufe  of  feveral  fliip- 
wrecks  along  the  fea-coaft.  Many  lives  and  much  property 
were  loft.  The  movements  in  the  atmofphere  were  felt  firft 
to  the  fouthward,  and  gradually  progrelTed  northward,  fo  as 
to  be  fenfible  there ;  but  not  until  after  lome  hours. 

The  fa6ls  were  coileded  by  Dr.  Mitchill,  at  W  afhington, 
the  feat  of  the  national  government,  during  the  feffion  of 
cono-refs,  when  they  could  be  afcertained  with  the  greateft 
expedition,  correilnefs,  and  care,  and  are  as  follow : 

After  a  fine,  warm,  and  clear  morning,  the  air  toward 
evening  grew  cloudy,  and  it  became  rainy  and  ftormy.  The 
time  of  its  commencement  near  the  capitol,  on  the  banks  of 
the  Potomack,  as  obferved  by  general  Smith,  was  about  half 
an  hour  paft  five  in  the  afternoon  ;  and  before  eight  the  rain 
was  exceffive,  and  the  wind  boiflerous.  Here  the  weather  did 
not  become  cold  enough  for  fnow  until  towards  morning. 

The  city  of  New-York,  which  is  fituated  rather  more  than 
240  miles«to  the  north-eaft,  did  not  feel  this  commotion  of 
the  atmofphere  until  about  eleven.  Then  the  city  watchmen 
obferved  that  the  weather  was  changed  from  clear  to  cloudy, 
and  that  fnow  began  to  fall ;  and  at  twelve  Mrs.  Mitchill, 
who  opened  a  window^  and  looked  out,  obferved  that  the 
ground  was  already  white  with  fnow.  The  tempeft  vi'as 
brewing,  and,  properly  fpeaking,  was  formed  at  two. 

That  night  Mr.  Elumphrey  Wood  was  on  board  a  floop 
bound  from  Newport  (K.  1.)  to  New-York.  The  tempell 
drove  the  veftel  afliore  before  morning  on  Mount  Mifery 
Neck,  upon  Long  Ifland.  They  failed  from  Fiflier's  Ifland, 
where  they  had  been  waiting  for  a  fair  wind,  at  ten  o'clock 
at  nioht,  with  a  wind  at  eaft-fouth-eaft,  and  warm  and  plea- 
fant  weather.  But  by  midnight  it  hauled  caft-north-eaft, 
and  blew  a  gale,  w^ith  fnow.  Fifher's  Ifland  may  be  com- 
puted to  be  about  140  miles  eaft-north-eaft  of  New-York. 

Mr.  Webfter  obferved  Ibme  of  the  phaenomena  of  this 
chancre  of  weather,  in  its  beginning,  at  New- Haven.  This 
place  is  89  miles  from  New-York,  or  33  r  from  Waftiington. 
Here  the  weather  was  clear  in  the  early  part  of  the  evening, 
but  was  overcaft  by  nine.  The  ftormy  commotion  of  the 
atmofphere  feems  to  have  begun  about  twelve.  At  Bofton 
it  was  rather  more  than  an  hour  later. 

Mr.  Blair,   an  ofticer  who  was  on  board  one  of  three  fhips 
5  from 
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from  Salem,  in  Maflachufetts,  that  were  loft  on  Cape  Cod 
during  the  ftorm,  related,  after  his  efcape,  that  the  weather, 
on  the  day  of  their  failing,  Sunday,  Feb.  as,  was  remarkably 
fine  and  favourable.  At  fun-let  they  were  about  four  leagues 
from  Cape  Ann  light-houfe,  with  a  light  breeze  from  fouth- 
?aft.  After  midnight  the  weather  grew  very  threatening; 
and  at  half  pall  tw^o  in  the  morning  of  the  22d  the  wind 
veered  to  the  north-eaft,  and  it  fnowed  fo  fall  that  the  fliips 
could  hardly  difcern  each  other.  The  fliipwrecks  during 
this  ftorm  were  numerous  and  dreadful.  Many  perlons  were 
frozen  to  death.  Salem  is  dill  ant  from  Waftiington  499 
miles,  or  357  from  New-York ;  fo  that  this  latter  place  is 
about  midway  between  the  two  places. 

At  Portland,  in  Maine,  diftant  603  miles  from  Wafhing- 
ton,  the  fnow  began  between  daylight  and  funrife.  It  was 
obferved  by  young  Mr.  Vaughan,  who  was  travelling  on  the 
morning  of  the  22d.     At  8  A.M.  the  wind  blew  violently. 

The  ttorm  began  ilill  later  at  Hallowell,  on  the  Kennebeck 
river.  This  place  is  683  miles  from  Walliington.  There 
the  fun  rofe  clear  on  the  morning  of  the  22d.  The  air  be- 
came cloudy  in  about  a  quarter  ot  an  hour.  The  fnow  began 
about  eleven,  and  the  dorm  had  become  furious  within  two 
hours  after.  ProfelTor  Waterhoufe  and  Benjamin  Vaughan, 
efq.  have  particularly  attended  to  ihefe  curious  meteorological 
fads. 

At  Poughkeepfie,  82  miles  north  of  New- York,  and  fitu- 
ated  beyond  the  firll  range  of  mountains,  the  ilorm  began 
about  four  o'clock  on  the  morning  of  the  22d.  And  at  Al- 
bany, 165  miles  north  of  New- York,  it  did  not  begin  until 
a  little  before  day-break  on  the  morning  of  the  22d. 

At  Providence  (R.I.)  Dr.  Wheaton  obferved  the  evening 
of  the'2ift  to  be  clear  and  pleafant.  The  watchmen  informed 
him  "  the  weather  changed  before  12  o'clock,  and  continued 
cloudy,  with  variable  winds,  until  the  violence  of  the  ftorm 
began,  which  was  at  half  pall  three  on  the  morning  of  the 
32d."     Providence  is  439  miles  from  Wafliington. 

Accounts  from  Charletton  (S.  C.)  ftate  that  it  began  there 
on  the  2ift,  between  t\^o  and  three  o'clock  in  the  afternoon. 
The  diilance  of  Charlefton  from  Wadiington  is  550  miles. 
By  the  newfpapers  it  appears  to  have  been  tult  in  the  Bahama 
iflands. 

It  will  be  found,  on  calculation,  that  between  Charlefton 
and  Cape  Ami,  along  the  coad,  this  Itormy  movement  pro- 
ceeded to  windward  at  the  rate  of  nearly  one  hundred  mile« 
an  hour:  for,  as  it  began  at  Charlefton,  fay  at  three  o'clock, 
at  New-Y^ork  at  eleven,  anU  otf  Cape  Ann  at   two  the  next 

morning, 
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rnorning,  there  is  a  difference  of  eight  hours  between  Charles- 
ton and  New-York,  and  of  three  hours  between  the  latter 
city  and  Salem,  making  in  the  whole  eleven  hours.  Now, 
computing  the  diftance  from  Charlefton  to  New-York  at 
about  800  miles,  and  from  New- York  to  Cape  Ann  more 
than  350,  there  will  be  a  fea-coaft  of  almoll  iioo  miles 
fwept  over  by  this  ftorm  in  fomewhatmore  than  eleven  hours. 
But  this  computation  applies  only  to  the  fea-coa(t ;  for,  if  we 
take  any  given  point,  as  the  city  of  New-York  for  example, 
and  inftead  of  north-eafl  reckon  due  north,  it  wHl  be  found 
that  the  progrefs  is  confiderably  flower :  for  it  took  all  the 
time  between  eleven  at  night  and  day-break  next  morning  to 
reach  Albany,  only  165  miles  diftant  in  that  direction. 

Now,  thefe  remarks  explain  fome  meteorological  fa6ls, 
which,  though  of  common  obfervation,  have  hitherto  fecmed 
paradoxical  or  unaccountable :  for  mariners  know  that,  to 
form  a  good  judgment  of  wind  and  weather,  they  muft  keep 
a  look-out  for  clouds  and  changes  of  atmofphere  to  leeward. 
In  New-York,  the  rain  or  fnow  which  accompanies  a  north- 
caft  ftorm  can  be  {eew  by  labourers  along  the  docks  and 
wharves  in  the  fouth-weft  at  Staten  ifland,  ten  or  eleven 
miles  diftant,  for  fome  time  before  it  begins  in  the  city,  fo 
as  frequently  to  break  off  work,  and  put  away  their  tools. 
And  it  is  confirmed  by  long  obfervation  among  the  farmers 
in  that  vicinity,  that  fnow-banks,  as  they  term  them,  are  to 
be  feen  in  the  ibuth-weft  many  hours  before  the  atmofphere 
where  the  obfervers  are  is  clouded  in  the  fmalleft  degree,  or 
any  current  of  air  perceptible.  They  remark  further,  that  a 
judgment  can  be  formed  of  the  weather  by  noting  whether 

P  the  gathered  clouds  lowering  in  the  diftant  horizon  are  vifible 

to  the  northward  or  Ibuthward  of  the  felting  fun.  If  at  fun- 
fet  they  are  to  the  fouth  of  the  fun,  they  predi<St  a  north-eaft: 

%        ftorm,  with  fnow  J  if  to  the  north,  a  fbuth-eaft  ftorm  with, 
fleet  or  rain. 

^LVII.  Note  on  the  Memoir  of  Clement  and  Desorme, 
entitled  Experiments  on  Charcoal*.      Bj  C.  Berthoj.- 

LET  -f. 

V><.  Clement  and  Desokme  remark  very  properly,  that 
all  gafes  contain,  at  the  fame  temperature,  the  fame  quan- 
tity of  hygrometric  water.  This  is  ftiown  by  the  obferva- 
jtions  of  Saulfure  and  Deluc.     Volta  affured  himfelf  of  it 

'*  Sec  the  lafl  two  numbers  of  The  Philofophical  Magazine. 
■J-  Fi'om  Anncilcs  cie  Cbiniic, 
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\v  direci:  experiments,  which  he  nia-le  known  when  at  Pari-^, 
and  whicli  are  nh-eadv  old  ;  a-id  Frii^ftiey  announced,  that  all 
gates  diil'jlved  th^^  fame  q<nr.titv  -  f  ethereal  ijas,  except  a 
fmail  difcrence  e^■hibited  bv  the  carbonic  acid^  which  may 
b^  eafilv  accounted  for.    • 

If  the:  experiments  def(Ti!)ed  bv  C!e  v.ent  and  Deforme 
had  been  ex.'.ot.  the  v  'voiild  hav-e  found  in  a  cubic  foot  of  fa- 
turatt-d  atmofplicric  air,  at  nearly  7  degrees  of  the  thermo- 
meier*,  the  fduie  quanlitv  which  ihcy  obiamcd  at  12  or  13 
degrees  of  the  iherniom-.-ier. 

The  elaftic  va|)Ovirof  water  has  a  fpecific  fxravitv,  which  is 
to  that  of  air,  at  the  fame  degree  of  comprelfi  jn  and  tempe- 
rature, a-;  10  to  14 ;  but,  befules  this,  there  is,  in  fomc  ga'eous 
fubftances,  water  combined  and  more  condenfed,  which  has 
no  influence  on  hvgromctric  phienomcna  ;  a  difiinitiv)n  which 
I  in^'icated  in  the  Annates  cle  Chimie.  by  announcinir  that  I 
fhouid  treat  this  objcil  in  another  place,  and  with  the  ne- 
cefl'ary  details. 

It  is  this  combined  water  which  is  more  or  lefs  wantincr  'm 
natural  carbonate  o.f  btrytes,  as  has  been  very  properly  re- 
marked long  a^o  by  VViihciing:  hence  it  happens  that  the 
acid  of  this  carbonate  cannot  be  difengaired  f)y  heat,  though 
it  may  be-difengaged  from  artificial  carbonate,  which  has 
retained  enough  of  water  ^  give  fome  of  it  to  the  carbonic 
acid;  but,  bv  emnlovinfr  v-Wv  dilute  nitric  acid,  the  carbonic 
acid  is  difeuL^aged  from  the  former  as  well  as  the  latter,  as 
has  been  alfo  remarked  by  Withering:. 

Priedley  has  fliown,  that,  by  making  the  fleam  of  water 
to  pals  upon  native  carbonate,  carbonic:  acid  is  eafilv  obtained 
from  it :  he  jutMy  afcribes  the  efftft  to  the  part  which  the 
carbonic  acid  ou<iht  to  take  up:  he  jnade  experiments  to  de- 
k-rmihe  the  quantity  of  it,  and  though  the  means  fcem  ex- 
a6t,   his  refuhs  appear  to  me  exaggerated. 

It  is  only  by  this  water  that  we  can  'explain  the  quantity 
of  hydrogen  gas  which  is  obtained  by  fubjefting  carbonic 
acid  to  the  action  of  the  electric  fpark,  as  done  by  Dr.  Prieft- 
ley,  Van  Marum,  jNiongc  and  Henry,  without  decompofino' 
the  carbonic  acid. 

It  is  not  the  hygrometric  water  which  experiences  this 
decoijipofition,  or  li  forms  onlv  a  very  fniall  part  of  it ;  ifor 
the  quantity  of  hydrogen  gas  is  too  confid.rable,  and  Henry 
made  the  experiment  with  very  drv  carbooic  acid. 

C.  Clement  and  Deforme,  who  proiipunce  with  fo'  much 
confidence  thai  I  am  wrong,  and  who  did  not  dc'rgn  to  wait 

*  We  fappofe  R'-aumur'i  th.T'-'iimettr  is  meant.— —£i,ir. 
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for  the  publication  of  my  labour  on  charcoal  and  carbonated 
hydrogen  ga;!,  that  thev  might  refute  the  rcafons  on  which  I 
have  founded  my  opinion,  pretend  that  48  parts  of  oxvgen 
can  diffolve  52  -of  charcoal,  a  Iblid  fubliance,  the  Ipecitio 
gravity  of  which  is  confiderable,  and  vet  the  combination 
refulting  from  it,  their  gafeous  oxide  of  carbon,  has  a  fpcci- 
fic  lightnefs  greater  even  than  that  of  oxvgen  gas. 

I  could  wiih  they  would  point  out  lome  other  compound 
gas  in  whicli  a  fpeciiic  levitv  greater  than  that  of  the  lighteit 
of  its  elements  can  be  ol)ierved.  Nitrous  gas  is  Ipecitically 
heavier  than  azotic  gas ;  fulphurous  gas,  and  oxygenated  mu- 
riatic gas,  heavier  than  oxygen  gas;  the  vapour  of  water  is 
heavier  than  hvdrogen ;  ammoniacal  gas,  carbonated,  ful- 
phurated,  and  phofphurated  hydrogen  are  heavier  than  hy- 
droiren  gas. 

Here  48  parts  of  oxygen  diflblve,  at  ilrd,  17  of  charcoal, 
to  form  carbonic  acid,  which  is  heavier  than  oxygen  gas, 
fince  they  diflolved  -t,^  parts  more  of  the  fame  charcoal,  which 
was  folid ;  and  the  combination  has  a  fpecific  levity  greater 
not  only  than  that  of  carbonic  acid,  but  even  than  oxygen 
gas. 

The  phsenomenon  becomes  more  ftriking  when  a  fimilar 
gas  is  fubje^tcd  to  the  aetion  of  the  electric  fpark  ;  for  Aulliu 
and  Henry  obierved,  in  making  the  experiment  on  that  ex- 
tracted from  the  acetite  of  pot-a(h,  that  its  volume  was 
doubled  *. 

Confiderations  on  the  aft'ron  of  the  affinity  which  pro- 
duces here  a  phaeUomcnon  fo  diftinft  from  others,  and  fo 
contrary  to  the  ideas  which  we  have  of  that  aftion  t,  would 
not  he  unworthy  of  their  refearch.  Thefe  general  confidera- 
tions ought  not  always  to  be  rejceted  as  dcceiltul  analogies: 
in  my  opinion,  they  ousjht  much  rather  to  ferve  as  a  guide 
to  chemKts,  and  to  inform  ttiem  in  particular  of  their  mif- 
takes. 

C.  Clement  and  Deforme  unite  to  their  flrifVures  fome  in- 
terelling  exiKMiments  on  a  new  combination  of  fulphur ;  they 
appear  to  me  to  have  proved  that  it  contain.^  charcoal,  and 
that  it  is  neither   fulphurated   hydrogen   nor  hydrogenated 

■'*^  In  thp  Aiva^rs  d.-  Chinve,  No.  124,  f  mentif>ned  this  pas  as  one  of 
thnfc  that  cmt-.in  vv:»tcr  conibiinul  ;"vbut  new  obferVHtions  have  proved  to 
me,  that  the  decomp'  fition  of  water  could  iiave  only  a  very  fmjU  fhare  in 
the  dilati^tion  it  expeiicncfs. 

t  Affinity,  or  chemic.it  attraftion,  favs  Guvton,  proceeds  from  the 
reciprocal  tendencv  of  ail  the  molecuii  to  a  iierfi.cf  contact.  Nature  has 
not  force  to  Icparate,  to  remove  to  a  dittancc  ;  it  has  only  force  to  bring 
together  and  unite.— —£«.j''/o/rf'^//Vi,  word  AiSnity. 

fulphuretj 
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tulphuret;  but  If  I  might  be  allowed  a  conje6lure  on  a  fub- 
je<^  with  which  I  am  not  yet  acquainted,  it  appears  that  w^ 
cannot  refufe  to  acknowledge  in  it  the  exiftcnce  of  hydrogen. 
In  my  opinion,  its  great  volatiiitv  cannot  refult  from  two 
fubftances,  fuch  as  charcoal  and  hilphur,  which  not  only  are 
much  more  fixed,  but  which  contain  no  other  fubftances  dif- 
pofed  to  aflume  the  elaftic  Rate. 

1  fliall  here  remark,  by  the  bye,  that  they  fay,  that  by 
beating  in  a  retort  a  mixture  of  fulphur  and  charcoal,  no- 
thing is  obtained  but  a  little  gas,  of  a  bad  odour,  infoluble 
in  Water  J  and  that  Kirwan,  on  the  contrary,  fays,  fpeaking 
of  hepatic  air,  thai  havinij  treated  with  fire,  fulphur  and 
charcoal  which  he  had  before  kept  a  lr)ng  time  in  a  red 
heatj  he  obtained  hydrogen  gas  in  great  abundance. 

It  is  not  exa(5l  to  fay,  "  that  an  experiment  proved  to 
them,  that  100  parts  of  carbonic  acid  are  compofed  nearly 
of  28  parts  of  charcoal  and  72  of  oxvgen  ;" — a  refult  given 
by  Lavoifier.  1'hts  great  man,  in  the  conclufion  of  his  me- 
moir, in  which  the  refults  prefented  diflerenccs,  exprefles 
himfelf  as  follows: — "  The  experiments  made  fince  incline 
me  to  believe,  that  the  proportions  in  charcoal  are  forced ; 
and  I  am  of  opinion,  that  the  quantity  of  carbon  contained 
in  a  quint. .1  of  carbonic    acid  does   not  exceed  24  pounds,  ^ 

and  that  of  oxygen  is  at  leaft  76  pounds.'* 

His  opinion  would  be  very  differc  iit  from  that  of  C.  Cle- 
ment and  Deforme_,  if  they  fhould  liill  prove  that  charcoal 
is  an  oxide  which  contains  already  32  per  cent,  of  oxygen, 
though  it  is  more  inflammable  than  the  bafe  to  which  it  is 
indebted  for  its  inflammabilitv,  carbon,  or  the  diamond. 
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Olbers.  Read  in  the  Public  Sit  I. Tig  of  the  French  Na- 
tif)nai  Injiitute,  Ju/j  ^th,  ^y  Jehomk  Lalande.  -W 

•  VV  HEN  w-e  announced,  in  the  lafl;  public  fitting,  the 
clifcovery  of  a  plahot  by  M.  Piazzi  of  l*alermo,  we  were  far 
from  thinking  that,  in  three  months,  we  fliould  have  to  make 
known  a  difcovcry  of  the  iUme  kind.  It  was  alfo  by  a  for- 
tunate accident  that  this  tenth  planet  wa?  difcovered  ;  but 
ticcident  could  favour  none  but  an  intelliti«nt  and  indefati- 
gable aftronomer. 

On  the  28th  of  March,  at  nine  in  the  evening.  Dr.  Gi- 
bers of  Bremen  was  obferving  Piazzi's  planet,  with  which 
aftronomeri  h,ave  been  engaged  for  a  year.     He  was  examin- 

T  2  ing 
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ing  with  his  teTefcope  all  the  fmall  rtars  in  the  VIr'gwv**  t^'ifl^;^ 
to  afieVt'aiil  their  pofitfons,  that  he  might  be  better  aMe  to'' 
eliablifli  the  place  of  the  planet,  and  hnd  come  to  the  2oth- 
i!ar  of  the  Virgin,  nOar  which  he  had  ohierved  the  plaiief 
in  the  i^ionth  of  Januar\'.  He  was  furprifed  to  fee  near  this 
ihir,  which  is  of  the  ( \.\\  magnitude,  another, fmalltr  of  ihi^' 
7th  magnitude.  He  was  very  certain  that  it  had  not  bee'rt 
th^re  at  the  time  of  his  firft  obfervations  :  he  lheref()rt  haf- 
tened  to  determine  its  polition :  and.  having  continual  to 
view  it  for  two  hours,  he  perceived  that  it  had  changed  its 
place  in  the  courle  ()f  that  interval.  ■  The  \\vp  following' 
nights  afibrdld  him  the  means  of  being  certain  of  its  mo- 
tion, which  Was  I :>•  minutes  pei^  day-.  Ofi  .the  iSth  of 
Marchj  atg*^!!^'  mean  time,  at  Bremen,  ifhad  184'' 56^ 
right  afcenfion,  and  it°  33/ north  dtclination.    '    '<■ 

ilrtronomers  have  been  accuftomed  to  confider  as  comets, 
all  flars  that  have  motion.  This  was  the  cafe  with  the  pla- 
nets of  Herfchel  and  Piazzi  at  the  time  v.hen  they  Mere  dif- 
cbvered.  That  of  Dr.  Gibers  had  no  more  refemblancc  to 
a  cOmct  than  the  reft.  With  an  achromatic  telcfcope,  the 
magnifying  power  of  which  was  180,  it  could  not  be  diflin- 
guiilied  from  fiars  of  the  7th  magnitude.  It  Avas  better  (le- 
'  fined  than  the  planet  of  Piazzi ;  and,  with  a  telefcope  of  13 

feet,  which  magnified  288-times, ,it  feemed  to  have  a  diameter 
0T4  fc'conds  :  but  this  was  an  t'St^  of  irradiation,  or  of  the 
difperfion  of  the  rays  of  light,  which  always  makes  the  dia- 
meters appear  too  large;  for  the  fatellites  of  Jupiter  appear 
much  larger  than  the  new  plapets,  and  yet  we  know  that 
their  apparent  diameter  is  not  a  fecond.  >^ 
I  Dr.  jVJafrielyne,  by  means  of  d I aphi-'agrns^ placed  before 

''^  the  objeft-glafs  of  his  telcfcope,  afcertained  that  the  light  of 

Piazzi's  planet  is  ftronger  by  one  half  than  that  of  the  new 
planet. 

Dr.  Oibers  having  obferved  the  new  ftar  for  four  days,  he 
fent  notice  to  different  aftronomers ;  and  on  the  10th  of 
April,  C.  Burckhardt,  when  he  received  his  letter,  went  im- 
mediately to  the  militarv  fchool  to  ftarch  for  it,  and  next  day 
fent  his  obforvation  to  the  Inliitute. 

He  began  to  calculate  its  orbit,  trying  firft  a  circle,  and 
then  the  parabola  known  to  be  that  of  comtts ;  but,  at  the 
end  of  three  days,  his  elements  were  found  to  err  3oTeconds. 
He  tried  alfo  ellipfes  of  different  din len lions. 

On  the  J5th  of  May  we  were  informed,   by  a  letter  from 

oaron  von  Zach,  the  celebrated  aftronomer  of  Gotha,  that 

Dr.  Gaufs,  an  aftronomer  of  Brunfwick,  had  found  an  el- 

lipfis  which  correfponded  to  the  firft.  obfervations.     On  the 

^  23(3 
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22d  we  received  the  details.  He  found  the  revohition  to  be 
fout^  years  feven  months,  and  th^  inchnatioi)  35^.  This 
great  in'clinatipafeemed  to  remove  it  from  the  order  of  pla- 
nets, and  fqnie;  a[ironor\iers  called  it  a  comet ;  but  its  proxi- 
mity, and  continual  appearaiice,  will  not  allow  of  its  being 
placed  among. the  number  of  thofe  ftars  of  which  we  often 
lofe.fight-for  fo  long  a  time,  and  which  go  to  enormous  di-!' 
fiances- 

C.BurckhK'jrdt,  on  his  part,  made  fimilar  refearches ;  he 
%iiade  fcveral  trials  with  ellipfes  very  much  elongati'd,  which 
gave  him  a  refult  very  near  that  of  Dr.  Ganfs. 

Gn.  finding  that  this  planet,  like  that  of  Piazzi,  was  be- 
tween Mars  and  Jupiter,  and  that  its  motion  n3:ult  be  a{le£led 
by  the.  at[ra6tion  of  Jupiter,  C.  JBurckhardt  undertook  to 
calculate  thefe  perturbations.  The  calculation  is  long  and 
<lifficult,  but  it  is  indifpenfably  necefH^y  to  obtain  the  orbit 
with  more  exaftnefs. 

A^  l?ftj  on  the  4th  of  June,  be  finiflied  tliefe  laborious 
^calculations,  and  found  the  following  clenjents: 

Didance  2.791,  or  95,890,000. 

Eevolution,  4  years,  8  months,  and  3  days. 

EccGntriciiv,  0,2463  ;  equation  of  the  orbit,  28''  25'. 

Epoch  of  1802,  4'  23^*  50';  aphelion,  10'  2"  3';  node,  5" 
22^28';  inclination,  3^'' 50' 40^'. 

Thefe  elements  correfponded  to  five  obfcrvatlons  of  the 
4th,  K^th,  and  27th  of  April,  and  the  7th  and  20th  of 
March  ;  the  laft  two  made  by  C.  Burckhardt,  and  Lalande 
the  nephew,  who,  as  well  as  C.  Mechain,  Meffier  and  De- 
lambre,  continued  to  obferve  it  as  long  as  it  could  be  feen  in 
the  meridian,  becaufe  fuch  obfervations  are  the  fureft.  After 
the  2 ill  of  May,  other  inftruments  and  other'ilars  were  ne- 
ceflary  ;  but  it  ftill  paffed  through  fome  included  among  the 
■'  15000  (tars  which  we  have  publiihed.  On  the  15th  of  June 
■thefe  elements  correfponded,  within  a  few  fecond&,  with  the 
obfervations  of  Mechain  and  Meflierj  which  confirms  the 
exadlnefs  of  the  elements  found  by  C.  Burckhardt,  and  af- 
fures  us,  that  the  motion  of  the  new  planet  is  already  known. 
Baron  von  Zach  has  published  a  great  many  obfervations  re- 
fpefting  it  in  his  Journal. 

C.  Cabrol  de  Murol  has  calculated  for  us  an  ephemeris, 
which  gives  the  fituation  of  this  planet  to  the  21ft  of  Octo- 
ber, on  which  day  it  will  have  2270  7'  of  right  afcenfion,  and 
6"  8' of  declination.  It  will  then  fet  at  7'^  51':  there  is 
therefore  reafon  to  think  that  it  may  be  (till  obferved.  It 
will  be  above  Libra  near  the  Serpent,  after  palling  the  legs 
of  the  Cow-herd,    He  finds  that,  in  1806,  it  will  have  3^^° 
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of  fouth  declination,  and  that  it  will  then  be  difficult  to  fee 
it  at  Paris  :  but  C.  Vidal,  who  has  already  obferved  it  this 
year,  will  then  be  better  able  than  we  to  follow  it, 

Its  greateft  northern  declination  will  not  exceed  26|-  de- 
grees, a  term  at  which  it  will  be  a  vear  hence,  it  will  be 
eafier  to  be  feen,  but  its  diftance  will  be  double,  and  its  light 
four  times  lefs  than  the  prefent  year.  In  the  month  of 
March  1804,  it  will  be  at  ih re  times  the  diftance;  its  light 
will  be  nine  times  lefs,  and,  in  all  probability,  it  will  be 
difficult  to  obferve  it. 

As  the  orbit  of  this  new  planet  interre(5ls  that  of  Piazzi, 
I  was  curious  to  know  whether  the  two  planets  might 
not  meet ;  but  I  found  that,  w  hen  they  are  in  the  fame 
plane,  there  will  be  an  interval  of  about  J9  millions  of 
leagues  between  them. 

'J  he  planet  of  Dr.  Olbers  is  very  fmall.  If  we  fuppofe  its 
apparent  diameter  to  be  half  u  fecpnd,  firid  that  its  real 
diameter  cannot  be  more  ihrin  i  jO  leagues.  Dr.  Herfchel, 
in  a  paper  which  he  read  before  the  Koyal  Society  on  the 
7th  of  May,  makes  it  to  be  f(  ur  times  lefi^.  He  fays,  that 
on  the  22d  of  April  Piazzi's  planet  was  only  22  hundredths 
of  a  fecond,  and  that  of  Olbers  13  hundredths;  but  it  ap- 
pears to  me,  that  we  have  no  means  of  determining,  with 
certainty,  quantities  fo  iniall. 

Dr.  Olbers  calls  his  new  planet,  Pallas;  but,  as  I  fee  no 
fufficient  motive  for  this  fabulous  denon-ination,  1  prefer 
oivine;  it  the  name  of  tlie  peifon  to  whom  we  are  indebted 
for  thi>  valuable  difcoverv. 

Dr.  Oibevs  Giiiingulflied  hinifelf  in  1797  by  an  expcUent 
treatife  on  comets,  and  was  worthy  of  the  good  fortune  witli 
which  his  lalu:)urs  have  been  crowned. 

(For  a  further  account  of  Dr.  Olbers,  fee  the  laft  number 
of  the  Philofophical  Magazine,  where  an  engraving  of  him, 
-is  given.) 
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An  Examina/ion  of  the  Report  of  the  Co7nnitttec  of  the  Hcufe 
of  Commons  on  the  Claims  of  Remuneration  for  the  Vaccine 
Pock  Inoculation^  containing  a  Statement  of  the  principal 
hijhric  ,1  Fads  of  the  Vaccina.  Bj  George  Pearson, 
J/.  D.  F.  R.  S.  Phjr/ician  to  the  Vaccine  Pock  hijiituliony 
L>.enior  Vhyjician  to  bt.  George  s  Hofpital,  Honorary  Mem- 
ber of  the  Board  of  ylgriculturcy  &^c.  Johnfon,  8vo, 
1802. 

X  HE  inoculation  of  the  cow-pock  having  always  ap- 
peared to  us  to  be  intcreftin'e;,  not  only  on  account  of  the 
improvement  of  the  practice  of  medicine  from  it,  hut  alfo 
as  a  very  curious  fad  in  natural  hiftor)',  we  have  noticed  fe- 
veral  publications,  and  received  many  papers  and  notices 
eoncernirig  it.  It  is  not  our  defign  to  give  a  complete  ana- 
lyfis,  or  even  copious  extracts  ;  but  theprefent  work  demands 
an  early  account,  as,  no  doubt,  many  of  our  readers  will  be 
eager  to  know  what  js  the  obje<9:  of  the  prefent  examination, 
which  the  author  ftates  to  be — 

"  I.  In  order  to  fubmit  to  the  judgment  of  the  public, 
whether  or  no  more  honourable  and  jufi:  grounds  might  not 
have  been  aircrted  for  the  remuneration  of  the  petitioner. 

*'  2.  In  order  to  offer  evidence  for  the  manitellation  of  fe- 
veral  truths,  and  for  the  expofition,  perhaps,  of  fome  errors 
gnd  miftakes ;  and 

*'  3.  With  the  view  of  obtaining  the  opinion  of  the  public, 
whether  or  no  anv  credit  be  due  to  others  for  ihe  difcovery  of 
fads;  the  detedion  of  ill-grounded  ailertions;  and  for  labour, 
expenditure  of  time,  and  other  facrifrccs,  in  introducing  and 
maintaining  the  vaccine  inoculation." 

The  author,  in  the  very  firll  page,  fets  out  with  declaring 
to  the  public  that  Dr.  Jenner  is  the  difcoverer  of  the  vaccine 
inoculation,  and  in  this  point  of  view  he  coniiders  him  as 
entitled  to  the  remuneration  by  a  prior  right  to  every  other 
perfou  ;  but  in  tlie  courfc  of  the  uork  he  brings  out  a  great 
variety  of  fads  in  evidence,  to  fhow  that  neither  the  necef- 
fary  fads  for  the  prefent  j)rac\ice  were  difcovered  by 
Dr.  .Tenner,  nor  were  the  fads  which  he  publiflied  even 
eftabllflied  by  a  fufficient  number  of  experiments.  The  au- 
thor brings  out  a  tireat  number  of  extracts  from  publications, 
to  fhow  that  he  had  no  fmall  (hare  in  inveftigating  the  vac- 
cine inoculation  pradice ;  but  that  the  petitioner  claims,  or 
rather  the  committee  in  their  report  afHrm,  the  whole  prac- 
tice to  have  been  ellabliflied  by  him.     To  (how  the  contrary, 
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the  author  exhibits  the  anipnnt  of  Dr.  Jcnner's  experience, 
the  value  of  which  he  allocs  lo  be  great,  and  that  it  was  th'e 
dire6l  occafioa.of  all  that  has  been  clone  fnice  his  'pubrica- 
tion.  ' 

ift,  rie  dates  tliat  the  whole  amount  of  Dr.  Jenher'^s^ex- 
perieuce  was  but  fcvcn  or  eight  cafes- ct  inoculation  of-  the 
cow-pock. 

2d,  That  he  gave  no  defcription  of  the  co\v-pock  ;  fo'that, 
after  the  pra(f;ice  was  begun,  m  (takes  on  this  account  were 
made,  which  were  rectified  bv  the  chara6^ers  of  the  cruptfon 
afcertained  by  the  author  and   Dr.  Woodville. 

;^t\,  'Ihat  they  brought  out  the  evidence  of  fcveral  hundred 
cafes  in  two  or  three  months  time,  which  before  were,  -as 
above  afl'erted,  o^lv  feven  or  eight. 

4ih,  'i'hat  Dr.  .tenner -in  giving  plaics  of  the  cow-pock 
did  net  mention  what  daviifur  inocu'aiion, which  niade  them 
of  liitle  uie,  and  milled  by  affimiing  that  the  inoculated 
ernpiion  wjs  fo  like  tlie  fmaii-pox  thai  tlie  moft  experienced 
inocuhttor  could  not  diilinguiih  them  from  the  Imall-pox. 
To  fhow  the  niexperience  of  Dr.  Jenner,  the  auil»or  gives' a 
plate  of  the  two  inoculated  difeafes,  from  winch  it  appears. 
Dr.  Pearfon  iays,  incredible,  on  account  of  the  difierence, 
how  Dr.  Jenni  r  could  ever  have  fpoken  of  fuch  a  rcfem- 
hlance,  if  his  experience  had  not  been  confined  to  a  few 
cafes?  " 

5lh,  That  Dr.  Jenncr's  experience  muft  have  been  very 
limited,  from  his  recommendation  of  app'icaiionsot  acaullic 
nature,  found  to  be  iubfequently  unrequired — from  his  de- 
riving the  cow  pock  from  the  greafe  of  horfes^r^from  his  af- 
firming that  a  perfon  could,  again  and  3L"ain,*have  the  vac- 
cine difeale  ;  raid  e\en  afier  the  fmall  pox — from  expe6fing 
fo  much  inflammation  that  the  fafety  to  infants  was 
dreaded — from  his  not  knowing  that  verv  commonly  there 
is  no  fenfibie  conftitutional  difeafe ;  and  yet  not  dcfcribing 
the  cow-pock  to  know  when  it  really  lakes  place,  the  prac- 
tice was  not  underftcod,  and  miftakes  were  conuiiitted  which  i^ 
have  been  fet  right  by  other  prrfons.  Partly  from  thefe 
errors  difuitlng  the  public,  and  from  the  deficiencies 
riOt'Jeavinga  foundation  U)  prafhife  upon,  Dr.  .Tenner's  claims  r^ 
to  ample  and  exclufive  remuneration  are  rejected  by  this  au- 
thor, who  yet  confiders  him  as  the  origin  of  all  the  benefits 
pf  the  new  inoculation,  and  very  happdy  quotes  two  verfes 
from  Ovid  to  fliow  that  the  poA\er  now  in  our  hands  of  ex- 
iinguifhing  the  Imall-pox  is  from  Dr.  Jenuer. 
Jim  lal-or  in  fine  eft.  Obftan'ia  fma  rcmrvi, 
Aitaquc,  poifc  ciiui  fackndo,  Pcigama  ccpit. 
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'  ^!r&e  author  rcrntinifcs  the  fcveral  claims  of  the  petitinner, 
arid  endeavours  to  fliovv  that  thofe  given  to  the  houfe  of 
commons,  as  found  valid  by  the  committee,  are  not  trae 
according  to  hiltory.  But,  fays  he,  a  very  juft  and  dignified  ;.. 
ground  might  have  been  taken,  equally  favourable  for  remu- 
neration, as  follows  :  "  That  the  petitioner  had  propofed  a  ■% 
uewkiad  of  inoculation,  and  a6lua!lv  furniflied  fome  inttances 
of  the  fuccefs  of  it;  founded  upon  fafts  :  of  which  f  )me  were 
brought  to  light  and  ufe,  which  heretofore  had  been  only 
locallv  know  n  to  a  very  few  perfons  ;  and,  that  in  confe- 
qucnce  of  cnnfidcrablc  fubfcquent  inve.  igations,  by  the  au- 
thor and  other?,  fuch  a  body  of  evidence  had  been  obtained, 
and  fuch  further  fa6ls  had  been  difcovered,  as  demonltrated 
the  advantages  of  the  new  practice." — p.  16^. 

Although  it  appears,  according  to  the  evidences,  that  ino- 
culation was  praAifed  even  from  human  fubject  to  human 
fubjecl  before  Dr  Jenner,  yet  the  author  neither  confiders 
Dr.  Jenner  nor  the  public  as  under  anv  obligations  to  them, 
and  that  fuch  cafes  are  proper  to  be  recorded  in  hiftorv,  but 
ought  not  to  affect  the  remuneration.  How  far  this  reafon- 
jny;  will  be  allowed  to  be  convincing,   we  are  in  doubt. 

"The  author  appeals  to  the  public,  whether  or  no  he  has 
not  proved  by  evidence  that  exclufive  claims  of  credit  were 
not  due  to  Dr.  Jenner,  but  that  he  himfeif  and  Dr.  Wood- 
ville,  although  thev  alkcd  for  no  pecuniary  reward,  were 
entitled  to  the  confuleration  of  having  principally  eftablilhed 
J.he  practice. 

In  this  Examination,  moft  indeed  all  the  valuable  facts  of 
the  vaccine  difeafe  come  ui  der  review:  in  particular,  full 
evidence  is  delivered  concerning  the  efle6fs  of  matter  accord- 
ing to  the  age  of  the  pock  ;  the  fubjecf  of  fpurious  cow-pock 
is  tully  exjilamed  ;  the  propriutv  of  local  applications  ;  the 
charadters  of  the  cow-pock  ;  the  coincidence  of  the  cow- 
pock  with  the  fniall-pox,  and  other  facts  are  explained 
very  fully. 
m  Although  the  author  dlfclaims  any  defign  of  fetting  afide 
the  petitioner's  claim  to  remuneration,  he  fully  proves  vac- 
.cine  inoculation  to  have  been  carried  on  to  a  great  length  by- 
others  :  among  thefe  is  the  experienc|Pf  the  late  Mr.  Nafh, 
in  the  Well  of  England,  whofe  manufcripts  Ihow  that  be  Wias 
prepared  to  write  on  the  cow-pock  inoculation  as  far  fnperior 
to  the  finall-pox— -I.  Not  being  infectious;  2.  Not  being 
attended  by  eruptions;  3.  Being  a  certain  fecurity  againft 
^he  hnall-pox  ;  4.  Gives  cafes  of  inoculation  of  cow-pock  ; 
5.  Cicatrix  after  cow-pock  inoculation  is  larger  than  after 
i^Kiall-pox ;    6.    perfons   who  cannot    take    the    fmall-pox 

cannot 
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cannot  take  the  cow-pock  ;  7.  He  is  to  be  the  firfi:  writer  on 
the  cow-pock,    as  Dr.  Heberden  was  on  the  chicken-pock  ; 

8,  Differs    from    fmall-pox    in    affecSling    brute    animals; 

9.  Delcribes  the  cow-pock  on  cows;  10.  Cows  can  take 
the  cow- pock  but  once  ;  11.  Does  not  yet  know  whether  a 
perfon  who  has  had  the  fmall-pox  can  take  the  cow-pock  ; 
13.  In  thofe  who  have  had  the  cow-pock,  on  inoculation 
for  the  fmall-pox,  there  is  more  inflammation  than  in  thofe 
who  have  not  had  the  difeafe.  Mr.  Nafli  wrote  his  laft 
obfervations  in  1781.  Dr.  .Tenner's  firtt  experiment  of  ino- 
culation, as  Hated  from  his  own  book,  was  in  May  1796, 
and  the  remaining  feven  cafes  in  1798.  The  author  was 
afked  by  thp  committee  vvliether  he  thought  Dr.  .Tenner  got 
his  information  from  any  preceding  inoculator,  and  he  an- 
swered (p.  36.)  "  That  he  imggined  they  were  independent 
of  each  other/" 

It  appears  that  Dr.  Pearfon,  having  had  no  credit  allowed 
by  the  committee  of  the  houfe  of  commons,  fubmits  his 
evidences  to  the  public,  to  determine  jn  what  light  he  is 
to  be  confidercd,  as  well  as  Dr.  Woodvyiile,   by  potlerity. 

We  are  happy  to  announce  that  the  Jon  nal  chs  MineSj 
the  editors  of  which  are  C.  Brochant,  Haiiy,  A.  Baillot,  I.  L. 
Tremery,  N.  L.  Vauquelin,  and  Collet  Defcoftils,  is  Hill  car- 
ried on  upon  the  fame  liberal  and  extenfive  plan.  The  edi- 
tors are  all  men  diftinguilhed  by  their  talents  and  attachment 
to  the  fciences;  and  the  work,  of  which  lixty-eight  numbers 
are  already  publiflied,  contains  a  variety  ofufeful  and  interell- 
ing  pape.s  on  mineralogy,  and  every  thirig  that  relates  to 
mines  and  the  art  of  mir^ing  In  general.  Such  fubjefts  as 
require  it  are  illuftrated  by  plates. 
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JL  HE  reading  of  Mr.  Chenevix's  paper  on  the  chemical 
analyfis  of  corundum  was  finidied  on  the  27th  of  May. 

On  the  3d  of  .Tune  a  defcription  of  the  anatomy  of  the  or-? 
nithorhvnchus  hydrix,  by  liverard  Home,  efq.  F.R.S.  was 
laid  before  the  Society.  This  animal  is  a  native  of  New 
South  Wales,  and  leveral  fpecimens  have  been  brought  over 
in  fpirlts  :  its  length  is  about  17  inches;  it  is  covered  with 
hair  and  with  quills.  Its  bill  fomewhat  refembles  that  of  the 
prnittiorliynchuSj   but  wants  the  lateral  lips,     Its  teeth  are 
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horny,  and  confined  to  the  tongue  and  the  palate:  the  hind 
Ws  are  furniflicd  with  a  fpur.  The  Uomach  has  a  number 
or  horny  papilL-e  near  the  pylorus:  it  is  much  larger  thaa 
that  of  the  ornithorhynchus  paradoxus :  the  animal  appears 
to  fwallow  a  confiderable  quantity  of  fand  with  its  food.  The 
fecond  branch  of  the  fifth  pair  of  nerves  is  extremely  fmall, 
fo  that  this  fpecies  has  probably  no  peculiar  fenfe  of  feeling 
on  its  bill :  that  of  fmell  appears  to  compenfate  the  deficiency. 
The  fmall  bones  of  the  ear  are  only  two,  correfponding  to 
the  malleus  and  (tapes;  the  divifions  of  the  cochlea  are  car- 
tilaginous. The  contents  of  the  pelvis  agree  with  thofe  of 
the  ornithorhynchus,  in  greatly  refembling  the  clafs  of  birds. 
Mr.  Home  has  examined  feveral  other  fpecies  of  manis  and 
myrmecophaga,  but  finds  that  they  all  are  furniflied  with 
mammae.  The  peculiar  chara6lers  of  the  genus  ornithorhyn- 
chus appear  to  be  the  fpur  on  the  hind  legs,  the  abfence  of 
nipples,  the  fmooth  beak,  and  the  horny  teeth.  From  all 
thefe  confiderations,  Mr.  Home  infers  that  the  genus  forms 
a  connecting  link  between  the  mammalia,  aves,  and  am- 
phibia. 

This  animal  was  defcribed  before,  by  Dr.  Shaw,  under  the 
name  myrmecophaga  oculeata\  but,  from  the  abfence  of  the 
mammae,  and  its  greater  internal  rcfembiance  to  the  orni- 
thorhynchus, Mr.  Home  places  it  in  the  fame  jrenus. 

On  the  17th  an  analyfis  of  a  pulmonary  "calculus,  by 
P.  Crampton,  ef(].  vvas  read. 

Mr.  Crampton  found  in  100  parts  of  this  calculus,  4^5  of  lime, 
37  of  parbonic  acid,  and  18  of  animal  matter  and  water;  this 
was  probably  albumen,  being  coagulable  in  acids.  He  thinks 
it  probable  that  this  fpecimen  may  have  been  of  a  different 
nature  from  thofe  which  are  defcribed  by  Fourcroy,  anU 
•which  have  been  fuppofed  to  contain  phofphaie  of  lime. 
Mr.  Crampton  thinks  it  eafier  to  underiiand  how  phofphate 
of  lime  might  have  been  feparated  from  the  blood  than  car- 
bonate; but  he  conceives  that  even  this  may  be  depofifed 
in  the  lungs  by  a  morbid  procefs,  fimilar  to  the  healthy  one 
by  which  it  is  fecreted  to  form  a  confiderable  part  of  the 
T>ones. 

The  fame  evening  a  letter  from  Mr.  Carlifie  to  the  prefi- 
dent  was  read,  containing  a  defcription  of  two  kinds  of  eves 
obferved  in  the  gryllus  gryllotalpa,  with  other  circumftan'ces 
refpe<Sting  the  linnSture  and  natural  hiilory  of  that  animal. 

On  the  24th  of  June  a  method  of  examining  refratlive  and 
difpcrfive  powers  by  prifmatic  refledion,  by  Dr.  VVollallon, 
F.K.  S.  was  read. 

it  was  fuggeftcd  to  the  author  by  a  confideration  of  the 
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prifmatlc  rpectilum  employed,  by  Sir  IfaaC;  New'iGn  in  his 
refle6ting  tclcfcope.  The  angle  at,  which  the  total  refle^ionL 
of  li^ht  of  any  kind  firit  takes  place  at  the  furface  of  a  rarer 
ipedium  depends  on  the  comparaiivedenfitv  of  the  two  me- 
diums in  contaiSf,  and  hejice  the  nicafurement  of  this  angle 
readily  furnifhes  a  determination  of  the  ratio  of  refraftion  at 
the  common  furface  for  the  kind  of  light-ohferved.  Thus  by 
means  of  a  triangular  prilrn,.  a  drop  of  each  of  two  or  more 
f)nids  being  placed  (id^  by  fide  on  tlie  under  furface,  it  may 
eafily  be  found,  by  inclining  the  prifm  more  and  more,  which 
of  the  dark  fpots.firll  diia])pears,  and.  it  "follows  that  the  re- 
fpeftive  fluid  has  the  vveaked  reFra6livc  power.  But  when  a 
fplid  is  .examined,  it  muft  in  general  be  united  by  the  inter- 
pofilion  of  foire  fluid  of  a  higher  refra61ive  denfity,  otherwife 
the  conla6l  will  be  too  imperfe6l;  and  it  is  eafily  fliown  th.at 
this  int€rpc)fition  does  not  aH'ett  the  ultimate  refult.  Byt^ 
for  determining  at  once  the  numerical  ratio  of  the,  fines,  Dr. 
Wollaftoa  has  invented  an  apparatus  where,  by  means  ofa 
reiSlaugular  prifm,  of  flint  glafs,  the  index  of  refrailion  of 
each  fubftance  is  read  off  at  once  by  a  vernier,  the  three  fides 
of  a  moveable  triangle  perfornjng  the  operations  of  reduction 
of  the  ratios  in  a  very  compentiious  manner.  In  this  iiielhod 
it  is  obvioufly  unnecefiary  that  the  fubliances  to  becxamnicd 
iliould  beof  any  determinate  form;  and  it  is  as  eafy  loafcertaiii 
the  refra6live  denfity  ot  the  moft  opaque  a,s  of  the  mofi;  tranf- 
parent  bodies,  provided  they  be  icfs  refraiSlive  than  the  prifin 
tmploved.  It  may  alio  ferve  as  a  chemical  teft,  for  exanjjde 
in  efiential  oils,  which  when  adulterated  are  generally  ren- 
<>lercd  Icfs  refrailive;  and  a  very  minute  quantity  is  lufficient 
for  the  experiment.  Where  the  medium  is  of  variable  den- 
fity, this  ij3  aluiod  th.e  only  mode  in  which  its  refra6tive  pou-er 
can  be  af(,ertained ;  hence  it  is  of  fingtdar  utility  in  exar, 
mining  the  refraftion  of  the  cryftalline  Icps.  (Philofophipa-l 
Tranfac-iions,  1801,  p.  41.)  A  copious  table  of  the  refrac- 
tive -powers  of  various  iiibftcinces  is  here  inferted.  The  di- 
foerfive  powers  of  different  fubliances  are  inferred  from  fimllai? 
obferyations  upon  the  fringes  Vi'hicli  ufually  accompany,  or 
ralh<e,r^iCor.lVitute,  the  boundary  of  reflCt^iion  :  the  author  qb- 
fervcs  that  they  are  fonletimes  wanting,  or  eveia  reverfed, 
y/hnn  th€  difperfion  is  equal  at  diiTcrent  angles  of  deviatioa, 
or  .when  it  is  greater  even  with  a  lefs  deviation,  as  when  oil 
of  fallafras  lis  applied  to  a  prifm  of  flint  glafs,  as  well  as  in 
many  cafes  of  fpars  with  iiuids.  Solutionis  of.inetallic  falts 
in,ge,nei;al  are  found  to  be  very  highly  difperfive  :  by  weakyn- 
in<T  the  foluiion  till  the  Ime  of  feparation  became  colouiiefsj 
afld  •llT'^a  noting  tltc .,refifa6li:ve  denfity,, Pr,  Woll^ftpn  has 
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^^ '^^fe  ■■?<)'■  't^-tittl'^afe^  \\\-4  di'fpeffive  'pmersSf  feverat  fuch.» 
fub'fta'nce'^'witfi  tlrftt  of 'plate  glafs.  He  has  alio  arranged  a 
number  of  fubllances  in  a  table  ia  tbe  order  of  their  difperfive 
^\ver3,  at- a'  give-h  deviation-;  an  order  materially  different 
ftlSui.' that  of  their  i-efra(B:.ive  d'^nlity,  A  very  important  ob-' 
fervation  concludes' this  jjart  of  the  eflTay.  Dr.  VVollaftoit 
obferves, 'th'at.  by  looking  through  a  prilnVat  a  difiant  cre- 
vJce'iTi-aHvindow-flnitter,  the  divifion  of  the  fpeiEtrum  may 
Be  Teen  more  diftinftly  than  by  any  other  method;  and  that 
tHe  colours  are  theri  only  four,  red,  yeiiowiih  green,  blue,' 
and  violet,  in  the  linear  proportions  of  the  numbers  i6,  2:5',* 
36,  25;  and  that  thefe  proportionswill  be  the  fanie  whatever 
rdfrailive  fabflance  be  emplayed,  prdvided  that  the  inchna'^ 
tion,  of  the  prifm  remain  unchanged.  In  the  light  of  thei 
lower  part  of  a  candle,  the  fpectrum  is  diftinguiilied  by  dark 
Ipaces  into  five  diftinft  portions.  ■     ,  -     :;     :-. 

Another  conmnuiication  from  Dr.  WoUaftori,  on ''the- 
qblicpie  refra6lion  of  Iceland  cryllal,  was  alf6  read  the  fame 
eveuincc. 

It  contains  a  confirmation  of  the  experifnen^s  of  Huygehs 
on  this  fiibftance,  with  additional  evidence,  deduced  from 
the  fuperiority  of  Dr.  Wollafton's  mode  of  examiningr  llie 
powers  of  refraction.  He  obferves;  that  Dr.  Youno- has  a.!'!, 
ready  applied  the  Huygeoian  theory  with  conliderahle  fuc- 
cefs  to  the  explanation  of  feveral  other  optical  pha?Jiomena, 
and  that  it  appears  to  be  ftrongiy  fiipported  by  fuch  a  coinci- 
dence, of  ihe  calculations  deduced  from  it, -with  the  refults 
o"f  thefe  experiments^  as  could  fcarcely  halve'  happened,  to  a 
f;d(V  theory.         _      '^  '*■  *  -''^      •^'  •    '--nuiti.     •    ^• 

■  On  the  jftof  julv  was  read'apapef,  bvDrWoung,  FiR;S. 
giving  an  account  of  fonie  cafes  of  die  prodti(Stion  of  colours 
not  liiihcrfo  defcribed.  •        ■: .  ;     -     „.;■,- 

A  paper  on  the  compofition  of  emery,  by  Srilithfdn  Teii-' 
nant,   Kfq.  F.  R..S.  was  alfo  read.  '.w  •..    ,  •  :,    .•- 

Mr.  T^;inant  finds  liiat  emery  isdlffalved  witH  fome  iliffi- 
cultv  \n%  llrong  heat  by  carbonate  of  fod'a,'  anrl,  a-ftertftff 
fubfideuee  of  a  "little  iron,  the  earth  contained  rn'tbe  fohitioa 
I-  aluiolf  purely  argillaceous.  /Fhis  M^lilt  is  exaL^tiy  jfimilar 
to  Mr  ^laproih's  analyfis  of  dinniflw  fpar  or  cprimdimi. 
From  ioo  parts  Mr.  TennaAt  procured  80  of -argil,'  3  of  fij'ex, 
and  4  of  iron,  \viith  ari  undinblvcd  refidtium  of^', parts,' and 
a  loi's  of  10.  great  c;ire.  having  been  taken  to  "I'epyarate  the 
parts  attraf^ted  by  the  maonet:,  .fome  portions  howevei*  ccm- 
tidneJ  ainiof  one  third  oFiroh.  The  hardnefs  erf  emery  and 
diLu'iiond  fpar  appears'to  be  eqiial.  ■The  emery  uTed  in  Ens."-' 
JiiuU  is  biought  principally"  from  the  'ifl'and  of  Naxo^ ;'  it'is^ 
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imported  in  the  form  of  angular  blocks,  incrufted  with  Hott 
ore,  with  pyrites,  and  mica;  fubftances  wliich  ufually  ac- 
company the  corundum  from  China. 

A  catalogtie  of  500  new  nebulae,  nebulous  ftars,  planetary 
nebulfe,  and  clullers  of  liars,  was  laid  before  the  Society  by 
William  Herfchel,  LL.D.  F.  K.S.;  and  the  preliminary  re- 
marks on  the  conftruAion  of  the  heavens  were  alfo  read. 

Dr.  Herfchel  takes  a  very  enlarged  view  of  the  fidereal 
bodies  compofing  the  univerfe,  as  far  as  we  can  conjecture 
their  nature;  and  enumerates  a  great  divcrfity  of  parts  that 
enter  into  the  conflru6lion  of  the  heavens^  referving  a  more 
complete  difcuflion  of  each  to  a  future  time.  The  firll  fpecies 
are  infulated  liars;  as  fuch  the  author  confiders  our  fun,  and 
all  the  brighteU  liars,  which  he  fuppofes  nearly  out  of  the 
reach  of  mutual  gravitation;  for,  tiatiiig  the  annual  parallax 
of  Sirius  at  1",  he  calculates  that  Sirius  and  the  iun,  if  left 
alone,  would  be  33  millions  of  years  in  falling  together;  and 
that  the  aiSlion  of  ftars  of  the  milky  way,  as  well  as  others, 
would  tend  to  protraft  this  time  much  n)ore.  Dr.  Herfchel 
conjectures  that  infulated  flars  alone  are  furrounded  by  pla«- 
nets.  The  next  are  binary  lidereal  fylicms,  or  double  ftars } 
from  the  great  number  of  thefe  which  are  vifible  in  diflerent 
parts  of  the  heavens,  and  the  frequent  apparent  equality  of 
the  two  ftars,  Dr.  Herfchel  calculates  the  very  great  impro* 
bability  th.at  they  ftiould  be  at  diftances  from  each  other  at 
all  comparable  to  t hole  of  the  iniulaled  liars:  hence  he  in- 
fers that  they  muft  be  fubje6led  to  mutual  gravitation,  and  can 
only  preferve  their  relative  diliances  by  a  periodical  revolu*, 
tion  round  a  common  centre.  In  conlirmation  of  this  in-- 
ference  he  promifes  foon  to  comnnuiicatc  a  fcrirs  of  obferva- 
tions  made  on  double  ftars,  fliowing  that  manv  of  them  h^ive 
actually  changed  their  fituation  in  a  prooreliive  courfe,  the 
motion  of  fome  being  diret"^,  and  of  others  retrograde.  The 
proper  motion  of  our  fun  does  not  ai)])ear  to  i)e  of  this  kind, 
but  to  be  rather  the  eflV6l  of  fome  perturbations  in  the  neigh- 
bouring fyftems.  The  lame  the(n-y  is  next  applied  to  triple, 
quadruple,  and  multiple  fyftems  of  liars,  and  particular  hy- 
pothetical cafes  are  explained  by  diagrams.  Some  Inch  cales. 
Dr.  Herfchel  is  fully  perfuaded,  have  a  real  exiftence  in  na- 
ture. The  fourtli  fpecies  confills  of  cluflering  ftars,  and  of 
the  milky  way:  the  ftars  thus  difpoi'ed  ccjnliitute  mafles, 
which  appear  brighter  in  the  middle,  and  fainter  towards  the 
extremities,  being,  perhaps,  coUcftcd  in  a  fpherical  form. 
Groups  of  ftars  the  author  difiinguillies  from  thefe  by  a  want 
of  apparent  condenfation  about  a  centre  of  aitra6f  ion  ;  and 
cUifters  of  ftars,  by  a  much  more  complete  comprelfion  near 
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fuch  a  centre,  fo  as  to  exhibit  a  mottled  luftre,  almoft  refem- 
bling  a  nucleus.  The  eighth  fpecies  confifts  of  nebulje, 
which  probably  differ  from  tlie  three  laftfpccics  only  in  being 
much  more  remote;  fame  of  them,  Dr.  llerfche!  calculates, 
muft  be  at  fo  great  a  dillance  that  the  rays  of  light  mull  have 
been  nearly  two  millions  of  vears  in  travcllino-  from  them  to 
our  fy(iem.  The  (It^llar  uebuhe,  or  (tars  wiTh  bur9»  form  a 
diftiniSl  fpecies.  A  milky  nclndofity  is  next  mentioned, 
which  may  in  fome  cafes  refcmble  other  nebulaj,  but  in 
others  appears  to  be  diffufed,  almofl  like  a  fluid  :  the  author 
is  not  inclined  to  conlider  it  as  either  refembling  the  zodiacal 
light  of  the  iun,  or  as  of  a  phofphorefcent  nature.  The  tenth 
fpecies  is  denominated  nebulous  ftars ;  thefe  are  flars  fur- 
rounded  with  a  nebnlolity  like  an  atmof})here,  of  which  the 
real  magnitude  mult  be  amazingly  great;  for  the  apparent 
diameter  of  one  of  them,  defcribed  in  the  catalogue,  was  3', 
The  planetary  nebulae  are  diftinguiftied  by  their  equable 
brightnefs  and  circular  form,  wtiile  their  light  is  ftill  too 
faint  to  be  produced  by  a  fingle  luminary  of  great  dimenfions. 
When  they  have  bright  central  points.  Dr.  Herfchel  confi- 
ders  them  as  forming;  a  twelfth  fpecies,  and  fuppofes  them  to 
be  allied  to  the  nebulous  llar-^,  which  might  approach  to  their 
nature,  if  their  luminous  atmolpheres  were  very  much  cou- 
denfed  round  the  nucleus. 

On  the  8th  of  July,  the  firft  part  of  a  paper  on  the  re^lili- 
catioii  of  the  conic  ledr^ions  was  laid  before  the  Society  by 
the  Rev.  John  HcUins,  B.D.  F.H.S,  It  contained  nine  theo- 
rems for  the  re<Sl;ilication  of  the  hyperbola  by  means  of  in- 
finite feries,  one  only  of  which  had  been  before  publifiiecf^ 
each  having  its  particular  advantages  in  particular  cafes  of 
the  proportions  of  the  axis  and  of  the  ordinates,  lb  that  they 
appear  to  contain  a  complete  pra6lical  folution  of  this  import- 
ant problem,  and  they  are  illuitrated  bv  a  variety  of  examples. 

On  the  fame  evening  were  read  obfervations  on  heat,  and  . 
on  the  aflion  of  bodies  which  intercept  it,  by  Mr.  Prevolf, 
profeflbr  of  natural  jihiiolbphy  at  Geneva.  They  confift 
chiefly  of  inferences  from  Dr.  Herfchel's  important  experi- 
ments on  the  tranfmiffion  of  heat  by  difiercnt  refraifing  me- 
diums, efpecially  the  different  kinds  of  glals.  Mr.  I'revoft 
fets  out  with  the  law  of  the  interchange  oi  heat  as  afcertained 
by  the  experiments  of  MM.  Kraft  and  Richmann,  that  while 
the  time  flows  equably,  the  differences  (^'i  the  temperature  of 
two  contiguous  bodies  flow  proportionally,  or  are  in  geome- 
trical progreffion.  Hence  from  three  obfervations  of  the 
a6lual  temperature  of  a  thermometer,  at  given  intervals  of 
time,  we  may  determine  the  progrefiion  of  the  differences, 
■atid  confequently  the  a6lual  heat  of  the  medium.  The  au- 
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thor  applies  this  method  to  Dr  Heri'chcl's  experlmenfs  6a 
th€  h&at  of  a  lolar  ray  tranfmiuecl  through  ciifierent  mediums, 
and  the  conchifions  are  very  dificrent  from  what  we  fliould 
at  firlt  fight  infer:  for- riiftanc^c, .  in  Dr.  Hcrfchel's  24th  ex- 
periment, the  blue  glais  intercepted  ouc-teiith  only  of  the 
rays  of  heat,  and  not  one-fonrih,  as  the  thermometer  feemtd 
to  indicaU'.  But  the  immediate  ini.erecption  mull  ha\;,e  bcei> 
l(>me\vhaf  greater  than  one-tenth,  for  a  certain  portion  of 
heat  aiilikillv  com  muni  rated  to  the  glafsmufl  have  radiated 
afrefli  towards  the  thermometer^  and  Goalributed  to  produce 
the  tempetaiure  oblerved ;  and  accordingly  as  this  circum- 
ftance  took  place  in  a  greater  or  lefs  degree,  the  thermometer 
nmfl  have  been  varioufly  and  irregularly  affeiilcd.  Offuch 
an  irregularity  a'mod  every  one  of  the  experiments  (])0ws 
evident  marks;  and  the  apparatus  is  not  minutely  enough 
dclcriv)ed-to  furnifh  data  for  calculating  its  magnitude.  Froin 
thefe  principles  an  experiment  of  Mr.  Piclet  on  the  intercep- 
tion of  heat,  is  reconciled  with  Dr.  IJerfchel's  experiments* 

In  the  fccimd  part  of  this  paper  Mr.  Prevofl  Meats  of  the 
reflection  of  heat  and  of  cold.  He  obferves  that  Bacon  fug- 
'gelted  the  inquirv  refpefting  the  concentration  of  invifible 
heat  by  glafifes.  Lambert  attributed  the  eifetSt  of  the  reflec- 
tion from  a  common  fire  to  its  invifible  heat.  Mr.  de  Sauf- 
fure  fuggefted  to  Mr.  Pi6let  to  confirm  Lambert's  fufpicion 
by  experiment,  and  the  fuccefs  is  well  known.  Ijis  experi- 
ment on  the  reflexion  of  cold  Mr.  Prevofi  has  already  em- 
ployed in  fupport  of  the  opinion  that  tiie  equihbrium  of  heat 
is  not  a  quicfcent  equilibrium,  or  an  equilibrium  of  tcnfion, 
but  an  equilibrium  of  motion,  '.\  here  the  interchanges  of  heat 
on  either  fide  are  equal ;  and  this  theory  has  been  adopted 
by  profefi!^)r  Pi6let,  and  by  other  philoiophers.  Hence  the 
author  enaeavours  to  deduce  the  law  already  inferred  froni 
Kichmann's  experiments.  Mr.  Prevoft  obferves  that  this 
theory  would  be  equally  applicable  to  the  opinion  of  thofe 
who  ccmfider  heat  asconfiftiug  in  ttie  undulations  of  an  elallic 
medium;  although  he  thinks  that  opinion  liable  to  many 
objetlions,  efpeciaih  on  account  of  the  refiftance  which  the 
motions  of  the  pl-mets mult  futJer  from  it.  In  a  note  added 
bv  Dr.  Young,  who  communicated  the  paper,  the  afl'ertion 
of" Newton  is  qm  ted  in  anfwtr  to  this  Qbje(J'l:ion,-  yet  Do6for 
Young  confefles  that  Newton  ajVpears  to  have  calculatctj  er- 
roneouflv  ;  but  he  ob'erves,  that  if  the  llijrli.iefl  ditiicuUy  of 
this  kind  iliould  occur  frcim  attronomical  conficlc-alions,  it 
might  be  avoided  by  ccniiciering  the  iumm  ferous  ether  as 
itnconcerned  in  the  phaennmena  of  cohefion,  and  then  its 
rarity  mitd  t  be  afiumed  as  great  as  we  chole.ig  jnake  U. 

The  Sotret)  ai.ljouiu«.<.l  lo  No\tuibcr.  4..  • 
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Account  of  the  labours  of  the  .Viathematlcal  and  Phyrical 
Clafs,  during  the  fecond  quarter  of  the  year  lo. — Coaunued 
from  No.  47. 

Zoology, — C.  Cuvief  communicated  to  the  clafs  a  great 
number  of  obiervations,  which  he  made  on  the  worms  which, 
contain  a  greater  or  lefs  quantity  ot  red  blood,  and  fimilar  to 
that  which  circulates  in  animals  that  have  vertebrce.  A 
fiuid  more  or  lefs  red  had  long  been  remarked  in  the  earth-- 
worm  ;  but,  as  a  fluid  of  the  fame  colour  had  been  feen  in 
the  larvse  of  feveral  infe6ls,  it  was  not  known  whether  that 
of  the  earth-worm  was  real  blood.  About  four  years  ago 
C.  Cuvier  removed  all  doubt  on  this  fubjc6t,  and,  after  de-^ 
fcribing  the  vafcidar  fyftem  of  the  earth-worm  and  leech, 
proved  that  the  red  fluid  of  thefe  two  animals  is  a  real  fan- 
guine  fluid.  In  the  courfe  of  laft  autumu  this  naturalift  was 
enabled  to  extend  his  refearches  on  this  part  fo  interefting 
to  the  phvfiology  of  animals.  He  obfervid  phenomena  far 
more  general,  and  confeqnently  more  remarkable,  than  thofe 
he  had  difcovered  before.  He  founci  that  all  articulated  worms, 
fuch  as  the  naiades,  nereides,  aphrodites,  amphinomes,  tere- 
bellre,'  amphitrytes,  and  ferpules  have  red  blood ;  that  this 
fluid  circulates  in  a  complete  fyftem  of  arteries  and  veins,  and 
that  it  proceeds  to  the  branchiss,  or  to  the  furface  of  the  flcin, 
to  aflume  a  red  colour,  by  an  operation  analogous  to  refpira- 
tion  in  man  and  animals  with  vertebra. 

Medicine. — C.  Percy,  aflbciate,  read  medical  and  philofo- 
phical  obfervations  on  an  univeHal  ancylofis,  or  immobility  of 
all  the  articulations,  and  exhibited  to  the  clafs  the  fkeletoii 
of  the  unfortunate  fubjeft,  who  lived  twelve  years  in  that 
Itate,  worfe  than  death,  of  which,  according  to  C.  Percy^  ,it 
Was  a  dreadful  image  and  a  long  precurfor. 

This  furgeon  in  chief  of  the  armies,  after  quoting  inftances 
of  ancylofis  ohferved  by  different  phylicians,  and  particularly 
by  Pvcal,  Colomb,  and  C.  Portal,  informed  the  clafs  that 
C  X'rancois- Maurice  Marcieu  de  Simorre,  an  officer  In 
the  army,  had  contratfted,  during  the  campaigns  in  Corfica, 
a  rheumatic  gout  which  fucceflively  deprived  him  of  the  ufe 
of  his  fingers,  hands  and  feet;  which,  after  producing  tHe 
moft  violent  pain,  made  it  impoffible  for  him  to  move  any 
part  of  his  body,  and  even  his  lower  jaw;  and  which  at  length 
put  an  end  to  his  exlftence.  He  fpent  feveral  years  in  an 
eafv  chair,  without  enjoying  a  moment's  fleep,  notwithiland- 
i^g  the  ftrongefl  dofes  of  opium.  Being  reduced  to  fuch  a 
ftcite,  as  to  be  able  to  Rick  only  a  little  foup  or  wine  through 
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the  fmall  Interval  left  between  the  upper  and  lower  teeth  ;  he 
caufed  two  of  the  incifne  teeth  lo  be  drawn,  and  by  means  of 
the  aperture  produced  by  this  operation,  he  fpoke  with  more 
freedom,  and  could  fuck  up  liquids  through  a  pipe,  and  even 
fwallow  a  little  minced  meat. 

His  body,  a  kind  of  animated  ftatue,  or  living  carcafe, 
formed  only  one  piece  ;  ail  his  bones  were  cemented  to  each 
other:  and  notwithftanding  this  ftate  of  extreme  n^ifery,  Si- 
piorre  often  converfed  with  great  cheerfulncfs,  and  diftated 
every  year  an  almanack  in  vcrfe,  wliich  the  pubhc  engerly 
bought  up,  to  relieve  his  misfor-tune  without  wounding  his 
delicacy.  That  of  the  year  5  was  diltinguillied  by  the  fol- 
lowing motto  : 

Prive  ue  la  lumlcre,  ct  perclus  de  fou  corps, 
11  fe  rit  dt.  la  vie,  en  atttmiant  la  morr. 

Simnrre's  countenance,  however,  difplayed  great  cxpreflion, 
and  even  hilarity.  The  mufcles  of  his  face  had  acquired  a 
lingular  mobilitv  ;  they  were  continually  in  at^fion,  either 
to  I'upply  the  want  of  geftures,  which  he  could  no  longer 
employ,  or  to  wrinkle  his  fkin  and  drive  away  the  infe<il:s 
which  continually  tormented  him. 

C.  Percy  has  defcribed  the  origin  and  progrtfs  of  this 
difeafe,  fortunately  very  rare  :  he  has  examined  the  caufes 
and  explained  the  alteration  of  the  bones,  and  particularly 
thofe  of  the  articulations  of  Simorre,  whofe  fkeleton,  a  ter- 
rible and  at  the  fame  time  valuable  monument  of  human 
m'fery,  is  now  depofiled  in  the  confcrvalory  of  the  fchool  of 
medicine  at  Paris. 

In  a  fecond  memoir  C.  Percy  has  defcribed  all  the  efiefts 
of  a  monftrous  voracity,  to  which  he  gives  the  name  oi' poljy- 
fh.:fria.  A  young  man,  in  the  environs  of  Lyons,  named 
Tarare,  at  an  early  period  of  life,  having  ff)llowed  a  compar 
nv  of  mountebanks,  had  accuftomed  hi mfelf  to  fwallow  peb- 
bles, large  ofials  of  meat,  coarfe  fruits,  knives,  and  even 
llvinoc  animals.  Terrible  colics  and  other  violent  aff'eftions 
were  not  able  to  make  him  renounce  this  dangerous  habit, 
which  foon  became  an  imperious  want. 

Having  enlilted  in  .the  beginning  of  the  lafl  war  in  one 
of  the  battalions  of  the  army  of  the  Rhine,  he  fought  in  the 
neighbourhood  ot  a  flving  hofpital  the  neceflary  aliment. 
The  refufe  of  the  kitchen,  the  remains  of  the  foldiers'  allow- 
ance, rejecSled  articles  and  putrid  provifions  were  npt  fuffi-, 
cient  to  fatiate  his  appetite.  He  often  contetted  with  the 
vileft  animals  f  )r  their  difgufting  food,  and  he  was  in  th^ 
eontinual  purfuit  of  cats,  dogs,  and  ferpent^^  which  he  de- 
voured 
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voured  alive.  It  was  neceffary  to  drive  him  away  by  force 
or  threats  from  the  apartments  of  the  dead,  and  from  the 
places  where  the  blood  drawn  from  the  lick  had  been  depo- 
fifed.  Attempts  were  made,  but  in  vain,  to  cure  this  voracity, 
by  giving  him  in  turns  fat  bodies,  acids,  opium,  and  even 
la  coque  chi  Levant.  The  difappearance  of  a  child  fixteen. 
months  old  having  excited  ftrong  fufpicions  againft  him, 
he  deferted  :  btU  in  the  year  6  he  was  admitted  into  the  hof- 
pital  of  Verfailies,  in  a  (fate  of  confumption,  which  had  fuc- 
ceeded  this  horrible  appetite,  and  which,  according  to  his  own 
account,  was  occafioned  by  a  lilver  fork  that  had  remained  in 
the  inteftinal  canal. 

As  he  died  foon  after,  C.  Tufiicr,  chief  furgeon  of  that 
hofpiial,  had  the  courage  to  open  the  body,  notwilhllanding 
theinfupportablei^don"  which  it  exhaled:  but  the  fork  was  not 
fund.  The  (lomach  was  of  an  extra  rdlnary  fize ;  the  in- 
teftines,  completely  ulcerated,  exhibited  remarkable  fwellings; 
and  the  gall-bladder  was  of  a  very  great  capacity. 

Tarare  was  of  a  fmall  ftature,  delicate  and  weak;  his  look 
had  nothing  in  it  favage.  When  young,  the  ikin  of  his 
belly  could  almoft  be  wrapped  round  his  body,  and  after 
a  fall  meal  one  might  have  almoll  believed  him  to  be  drop- 
iical  :  a  thick  vapour  ilfued  in  torrents  from  his  mouth,  his 
whole  body  fmoked,  the  fweat  flowed  in  abundance  from 
his  head,  and,  like  feveral  of  the  moft  voracious  animals,  he 
fell  afleep  to  digeft. 

C.  i'ercy  terminated  his  memoir  by  explaining  the  internal 
organization  of  thofe  wretches  condemned  by  nature  to  ex- 
perience this  cruel  and  inordinate  huuiier  :  he  explained  the 
greater  part  of  the  phaenomcna  they  exhibit;  and  he  con- 
cludes, from  numerous  inftances  of  polyphagia  which  he  has 
collefted,  that  the  unfortunate  perlbns  fubje6l  to  it,  find,  for 
the  moil  part,  an  end  to  their  torments  by  death,  before  thev 
attain  to  the  age  of  forty. 

Account  of  the  labours  of  the  Clafs  of  the  Phyfical  and 
Mathematical  Sciences  during  the  third  c|uarter  of  the 
year  10. 

Astronomy. — Obfervations  on  the  nciu  Planet  difcovered 
by  M.  Gibers,  of  Bremen  ;  and  the  Opptjltmi  of  Ceres,  the 
Planet  d'lj'covered  by  M.  Plazzi. 

A  conje6iure  as  eafy  to  be  formed  as  ufelcfs  to  aflronomy 
had  given  reafon  to  prtfume  the  exiftence  of  a  planet  be- 
twen  Mars  and  Jupiter;  but  the  law  which  ailronomers 
were  pleafed  to  eftablifli  from  the  diftauces  of  the  planets 
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known,  appeared  verified  for  a  moment  by  the  dlfcovery  of 
Piazzi's  planet,  but  was  foon  belied  in  the  moil  formal  man- 
ner by  the  obfervation  of  a  new  planet  verv  near.the  fir II.  Here 
then  we  have  an  inflanee  of  the  fall  of  opinions  founded  on 
deceitful  analogies,  and  on  the  falfe  ideas  which  we  form  of 
what  conftitntes  order  and  regularity  in  the  defigns  of  na- 
ture. It  will  doubtlefs  not  cure  men  of  the  propenfity  they 
have  to  indulge  in  vain  fpcculations,  which,  after  making  a 
jioife  for  a  while,  foon  fall  into  the  deeped  and  well  merited 
oblivion  ;  and  notwithllanding  the  numerous  leffons  which 
the  pofitivc  faiences  never  ceafe  to  ofter,  they  will  always  be 
found  fearching  for  the  caufes  of  effefts  when  the  data  ne- 
ceifary  for  that  purpofe  arc  entirely  wanting,  and  even  when 
no  relations  perceptible  to  our  fenfes  feem  to  be  connefted 
with  the  nature  which  they  affign  to  the  unknown  caufe. 

The  new  ftar  of  which  we  here  fpeak,  exhibits  one  re- 
markable fingularity,  which  contradifts  the  fyftems  conceived 
to  ex'i^lain  the  formation  of  the  planets  according  to  the  pro- 
bability of  a  caufe  in  virtue  of  which  their  orbits  have  been 
confined  within  a  very  narrow  zone,  named  the  zodiac.  The 
great  inclination  of  the  orbit  of  this  ftar  obliges  us  to  ex- 
tend confiderably  the  breadtli  of  the  zodiac;  and  gives  rea- 
fon  to  believe  that  it  has  perhaps  no  boundaries  :  thefe  re- 
flexions are  founded  on  the  following  fafts  borrowed  from 
Delambre. 

''  On  the  20th  of  Germinal,  C.  Burckhardt  having  re- 
ceived information  that  M.  Olbers,  of  Bremen,  had  difco- 
vercd  a  new  ftar,  which  had  the  appearance  of  a  planet,  he 
communicated  this  intelligence  the  fame  evening  to  all  the 
attronomers  of  the  Inftitute,  who  fought  for  it  the  night  fol- 
lowing. Next  day,  C.  Meffier,  Mechain  and  Delambre  gave 
to  the  clafs  an  account  of  their  obfervations  :  the  new  ftar 
hud  a  fenfible  motion,  both  in  right  afcenfion,  and  declina- 
tion. It  prefentcd  no  appearance  of  a  tail,  nor  even  of  a 
nebulofity,  and  could  be  diftinguiflied  by  nothing  but  its 
movement  from  ftars  of  the  eighth  magnitude  which  were 
in  its  neiglibourhood.  They  continued  to  obferve  it  in  the 
meridian  till  towards  the  end  of  Floreal :  it  always  prefented 
the  jame  appearances,  only  that  its  light  was  ftill,  weaker,, 
becaufe  it  began  to  recede  from  the  earth. 

"  Attempts  were  made,  but  in  vain,  to  find  a  parabola 
■which  would  correfpond  with  the  obfervations.  A  circle  vi'as 
attended  with  no  better  fuccefs.  An  ellipfe  was  neceilary,  and 
one  even  very  eccentric.  In  this  rcfpcft  the  new  planet  differs 
very  little  from  Mercury  ;  but  what  is  more  extraordinary  in 
regard  to  it  is,  that  its  inclination  is  about  2,5"^^  while  that 
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of  Mercury  is  only  7,  and  that  of  the  planet  Ceres  difco- 
vered  in  1801  by  Piazzi,  lo""  37'.  Thus  we  fliall  be  obliged 
to  enlarge  confiderably  the  zodiac,  if  wc  continue  to  denote 
by  that  name  the  zone  of  the  heavens  in  which  the  planets 
perform  their  revolutions.  Another  very  remarkable  pecu- 
liarity is,  that  the  mean  didance  of  this  planet  differs  very 
little  from  that  of  Ceres.  We  are  not  yet  acquainted  in  the 
folar  fyftem  with  two  planets  the  orbits  of  which  are  fo 
near. 

*'  So  many  fingularities  render  this  new  planet  highly  In- 
terefting  to  altronomers;  for  it  is  befides  fo  fmall,  that  it  can 
have  no  fenfible  influence  on  the  neighbouring  planets :  while, 
on  the  other  hand,  it  mud  experience  very  confiderable  pertur- 
bations from  Jupiter.  C.  Burckhardt  has  kept  an  account  of 
the  principal  of  them,  in  order  to  determine  an  elliptical  orbit. 
We  have  indeed  great  need  of  aprettycorrecl  theory,  to  be  able 
to  find  this  planet  when  it  fliall  ilfue  from  the  folar  rays,  into 
which  it  is  about  to  enter  j  othervvife  its  fmall  iize  would  render 
thefearch  for  it  very  uncertain.  It  is  even  highly  probable  that 
it  would  have  remained  Hill  a  long  time  vuiknown,"had  it  not 
been  found  exa<Slly  in  the  place  which  Ceres  had  quitted,  and 
quite  clofe  to  ftars  which  had  been  much  obferved  bv  aftro- 
nomers  for  feveral  months.  It  was  a  curious  union,  that  of 
three  new  planets  with  which  aftronomy  has  been  enriched 
in  our  days,  they  were  all  three  feen  to  pafs  the  meridian 
in  a  few  minutes  of  time.  M.  Olbers  has  given  to  his  planet 
the  name  of  Pallas." 

The  perfeclion  to  which  inftruments  and  methods  are  now 
carried,  has  enabled  aftronomers  to  deduce  from  a  fmall  num- 
ber of  obfervations,  the  determination  of  the  elements  of  the 
planetary  orbits,  v/hich  thev  were  formerly  obliged  to  leave  to 
future  ages.  One  of  thefe  ihirs  is  no  fooner  difcovered,  than 
its  motions  are  afligned  v.ith  remarkable  prccifion,  as  i.s 
proved  by  the  oppofition  of  Ceres,  or  Piazzi's  planet,  ob- 
served at  the  military  fchool  by  Lalande  junior  and  Burck- 
hardt. 

They  have  determined  the  moment  of  the  oppofition,  on 
the  26th  of  Ventofe,  year  10  (March  17th  1802),  at  3''  46' 
8''  mean  time  of  the  national  obfervatory,  Paris.  ' 

The  true  longitude  freed  from  the  effcvlrlis  of  aberration, 
nutation  and  parallax,  176'^  21'   "^(i'' S 

]S^orthern  geocentric  latitude        17      7    ^"j-^ 

The  tables  conflrufted  by  C.  Burckharch,  differed  from 
obfervation  +  5"*4  in  latitude,  and  +  2i"-8  longitude.  The 
latter  of  thefe  errors  indicates  that  the  radius  ve(5:l:or  muft 
be  a  little  increafed^  but  the  author  flill  wails  for  new  ob- 
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fervations  before  he  can  make  the  necefTary  corrections.  In 
the  calculation  of  this  oppofition,  C.  Lalande  junior  and 
Burckhardt  from  three  obfervations  of  the  fun  which  agreed 
very  well,  diminifhed  by  ii"  the  longitude  of  this  planet 
given  by  the  tables. 

Mathematics  applied  to  Philosophy. — Jxcmarhs 
on    the  Dtffh'ence  betiueen   the  Vdoatj  oj  Sound  deduced 
J'rovi  Theory  and  that  given  by  Obfervation.     New  Demon- 
Jlrations  of  the  principal  Thcorons  in  regard  to  the  Attrac- 
tion exercifed   by  Spheroids ;  J'pecial  Determination  of  the 
Conditions  of  the  Kguilibrium  of  a  Bodj  made  to  balance 
freely  on  a  Flexible  JVire  or  on  a  Fluid, 

The  refult  found  bv  Newton  for  the  velocity  with  which 
found  is  propagated  in  the  atmofpheric  air,  and  fince  con- 
firmed by  various  analytical  reiearches  of  fuccceding  geome- 
tricians, differs  however  about  a  ninth  from  that  given  by 
experiment :  the  former  is  only  297*2  metres,  and  the  iecond  is 
comprehended  between  337'2  metres  and  350'8.  This  point 
of  philofophy  being  one  of  thofc  to  which  analyfis  applies  with 
the  greated  rigour,  it  was  impoflible  to  alcribe  to  th.e  errors 
or  imperfec^^ion  of  calculation,  the  difference  between  theory 
and  obfervation.  Newton  therefore  himfelf  and  fonie  of  the 
philofophers  who  wrote  after  him  on  this  fubjccl  have  formed 
different  hypothefes^  in  regard  to  tlie  conftitution  of  the  at- 
mofphere,  in  order  to  accoimt  for  the  difference  in  queftion. 
But  as  none  of  thefe  hypothefes,  v.'hich  explained  the  faft 
only  in  a  very  vague  manner,  coidd  accord  with  the  diicove- 
ries  of  the  modern  chemiftry,  refpecling  the  nature  of  the 
air,  it  has  fince  been  afcribed  to  the  influence  which  the  va- 
riations of  the  temperature  that  accompany  the  dilatation  and 
condcnfation  of  the  air  refultingfrom  its  vibrations  may  have 
on  the  velocity  of  found. 

C.  Biot,  aftociate,  has  endeavoured  to  determine  by  cal- 
culation, the  efifec'^l  which  thcfe  vibrations  that  cannot  be 
doubted,  produce  on  the  velocity  of  found.  He  has  proved 
that  it  might  be  very  fenfible,  and  even  fufficient  to  carry  the 
velocity  of  found  beyond  the  term  fixed  bv  experiment.  For 
this  purpofe  he  fet  out  from  fome  experiments  on  the  dilata- 
tion of  the  air,  and  of  gas,  made  under  the  direc-.Vion  of 
]'jerthollet,  by  C.  Guy-Luflac,  and  he  has  combined  them 
with  a  plaufible  hypoihefis  on  the  quantity  of  caloric  difen- 
gaged  by  the  compreflion  of  the  air,  viz.  that  this  fluid, 
nndcr  thefe  circum fiances,  abandons  as  much  of  it  as  is  nc- 
ceffary  to  be  taken  from  it  by  fimple  cooling  in  order  to  re- 
duce it  to  the  bulk,  it  is  madeto  occupy. 

As 
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•'  As  this  hypothefis  gives  a  refult  too  great,  C.  Biot  then 
refumes  ihe  quertion  in  an  iiivcrfe  order,  and,  iVom  the  ob- 
ferved  velocity  of  found,  endeavours  to  find  what  ought  to 
be  the  quantity  of  caloric  abandoned  bv  the  air,  whmi  it  is 
reduced  by  conipreffion  to  the  half  of  its  volume;  and  he 
finds  that  the  fame  quantity  would  raife  Reaumur's  thermo- 
meter to  about  69*^. 

C.  Biot  has  conimnnicated  alfo  to  the  clafs  refearches  oa 
the  attra6lion  of  fpheroids.  This  fubjeft,  treated  tirfl  in  a  fyn- 
thetic  manner  by  Maclaurin,  was  a  long  time  the  quickfand 
of  analyfis,  which,  however,  in  ihe  hands  of  La^jrangc,  Lc- 
gendre,  and  Laplace,  has  f-acccHivcly  aiiumed  a  luperiority  over 
lynthefis,  and  condu6led  torcfults  which  could  not  have  beea 
obtained  without  its  affiftance.  But  there  remained  in  the 
analytical  demonftrations  of  the  principal  theorems  on  this 
fiibje(^,  a  complication  which  C.  Jiiot  made  to  difappear 
in  a  verv  happv  manner,  bv  combining  a  theorem,  for  which 
we  are  indebted  to  Lagrange,  with  a  partial  ditlerential  equa- 
tion, found  by  Laplace,  and  applying  to  this  ecjuation  a  pro- 
cefs,  which  he  prefented  himielf  fome  years  ago  to  the  clafs, 
to  integrate  bv  feries  partial  differential  equations. 

The  equation  to  which  we  allude  is  among  three  of  the  difTe- 
rential  co-efficients  of  the  fecond  order  of  the  func^.tion  which 
exprelfes  the  fum  of  the  moleculae  of  theipheroid  divided  by 
their  didance  from  the  point  attrafted  ;  its  integration  gives 
for  this  quantity  a  feries  containing  two  arbitrary  fun6lions 
arranged  according  to  the  powers  ot  one  of  the  co-ordinates 
of  the  point  attraded.  By  fucceflively  taking,  in  regard  to 
each  of  ihefe  variable  quantities,  the  differential  co-efficients 
of  the  feries  which  expreffes  the  attractions  exercifed  by  the 
iJDheroid  in  a  direiilion  parallel  to  the  axes  of  the  co-ordi- 
nates, C.  Biot  obtained  developments  of  thefe  attractions,  de- 
termined entirely  by  three  quantities,  independent  of  the  va- 
riable one,  according  to  the  powers  of  which  the  develop- 
ments are  arranged. 

It  thence  refults,  ift,  that  to  have  the  attractions  of  any 
fpheroid  on  any  point  of  fpace,  it  is  fufficient  to  take  at  pleafure 
a  plane,  and  to  calculate  the  attractions  of  the  fpheroid  on  the 
points  tituated  in  that  plane:  thole  which  are  within  the 
ipheroid  will  determine  the  general  expreffion  of  its  attraction 
on  the  interior  points;  the  other  will  determine  thofe  which 
belong  to  the  exterior  points. 

2d,  I'hat  if  two  fpheroids  are  fuch  that  their  attractions 
on  all  the  points  of  the  fame  plane  parallel  to  three  reCl;an- 
gular  axes  are  to  each  other  in  a  conftant  ratio,  the  attrac- 
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tions  of  thefe  fphcroids  on  any  point  of  fpace  will  preferve  the 
fame  ratio. 

Thefe  general  theorems,  when  the  queftion  relates  to  re- 
volving fpheroids,  are  modified  m  the  following  manner  : 

To  have  the  attra6\ion  of  a  revolving  fpheroid  on  any 
point  of  fpace,  it  will  be  fufficicnt  to  know  thefe  attraftions 
on  any  point  of  a  right  line  perpendicular  to  the  axis  <rf  re- 
volution, and  drawn  through  a  point,  taken  at  pleafure,  in 
that  axis. 

If  two  revolving  fphcroids  are  fuch  that  their  attra&ions 
en  any  point  of  the  fame  ftraight  line,  fubjefil  to  the  pre- 
ceding conditions,  are  to  each  other  in  a  con(tant  ratio,  the 
attiaftions  exerciled  by  thefe  fphcroids  on  any  pomt  of  fpace 
will  retain  the  fame  ratio. 

C.  Biot  applies  in  fucceflinn  various  theorems  to  any 
elliptical  and  revolving  fjUieroids,  and  thence  deduces  the 
well-known  theorems;  then  transforming,  in  a  general 
manner,  the  variable  quantities  of  his  formulae,  he  con- 
cludes, that  to  have  the  attraction  of  any  fpheroid  on  any 
point  of  fpace,  it  is  fufficient  to  know,  lor  the  points  of  any 
iurface  that  may  be  afiumed  at  pleafure,  the  two  firft  terms  of 
the  development  of  the  fun<Slion  which  exprefles  the  fum  of 
the  moleculae  of  the  fpheroid  divided  by  their  diflance  from 
the  point  attrafted;  and  that,  if  there  are  two  fphcroids,  the 
attractions  of  which  on  the  fame  points  of  that  furface  are  to 
each  other  in  a  ratio  independent  of  the  primitive  co-ordi- 
nates, the  attractions  of  the  two  fphcroids  on  any  point  of 
the  fpace  whatever  will  be  to  each  other  in  the  fame  ratio. 
He  concludes  his  memoir  by  the  application  of  thefe  lall 
theorems  to  revolving  fphcroids. 
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ANY  of  our  readers  will  perufe  with  fome  degree  of  in- 
terefl  the  following  propoials  for  eftabliOiing  by  fubfcription 
a  commercial  college  at  Hull.  It  would  give  us  much  plea- 
fure to  be  able  to  announce  that  iimilar  inftitutions  were 
about  to  be  eftabliHied  in  other  places. 

"  The  objt6l  of  this  inftitution  is,  to  obtain  for  the  man 
of  bufinefs  precife  information  on  the  nature  and  value  of 
every  article  of  commerce,  whether  the  raw  material  or  manu- 
factured :  to  point  out  to  him  the  country  where  fuch  article^ 
may  bell  be  procured  :  to  bring  him  acquainted  with  the 
various  procelTes  by  which  they  are  rendered  marketable : 

and. 
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-and,  fo  inftru^l  him  in  the  languages  of  the  different  coun- 
tries whither  the  objefts  of  commercial  purfuits  may  lead 
him. 

*'  The  plan  is,  to  appoint  profeffors,  to  form  a  mufeura, 
and  to  ere6l  a  building  tor  the  accommodation  of  profeirors, 
and  the  reception  of  fpecimens  of  the  raw  materials  and  ma- 
nufa(Sured  articles  of  commerce. 

*'  One  profclfor  to  teach  the  fouthern  languages ;  a  fecond, 
the  northern  ;  and  a  third  lo  have  the  cha'-ge  of  the  mufa'um, 
and  to  be  capable  of  explaining  to  the  pupils  the  various 
fpecimens  of  nature  and  art  under  his  care. 

"  Every  fubicriber  of  fifty  pounds  to  be  a  go'  ernor,  and 
to  pofTefs  a  right  of  transferable  property  in  the  building,  and 
to  have  the  privilege  of  appointing  pupils. 

^'  Subfcribers  of  twenty  pounds  to  have  the  power  of  re- 
commending pupils  during  life  ;  and  fubfcribers  of  two 
guineas  to  be  confidered  as  annual  fubicribers,  and,  for  the 
time,  to  have  the  power  of  recommending 

"  In  ordtr  to  render  the  proteflbrs  inJependent  of  £fratui-« 
tons  fubfcription,  I  propofe  that  the  three  corporations  of  the 
town  fhould  each  endow  a  profefforfhip  with  fifiy  jiounds  per 
annum,  and,  in  return,  that  they  (hould  each  have  the  privi- 
lege of  recommending  a  certain  number  of  the  poor,  mtendod 
for  commercial  purfuits,  or  the  fea,  to  all  the  advantages  of 
the  in(lituti(m. 

*'^  To  obiain  a  royal  charter  of  Inftltution. 

*'  The  eftimated  expenle  is  : 
For  ground  and  building  -  -  £.  2000 

for  colle6ling  fpecimens  and  fitting  up  the  mufaeum        500 


^•2500 
"  It  will  perhaps  be  thought  by  many  that  the  foretroing 
ftatement  does  not  hohl  out  fufficicnt  interell  to  warrant  a 
man  in  putting  down  his  money  for  the  purpofes ;  and  by 
others,  that  charitable  inftitutions  are  alreadv  fufficiently 
numerous  in  the  town  ;  and  that  thofe  cftablilhed  have  the 
fiTil  claim  to  our  benevolence.  To  the  latter  I  need  onlv 
fay,  }  do  not  connder  the  prefent  inftilution  as  a  charitable 
one ;  and  to  the  former,  that  I  hope  to  prove  it  will  eventu- 
ally be  the  real  intereft  of  every  fubfcriber. 

"  As  the  father  of  a  large  family,  I  certainly  fhould  not 
think  myfelf  at  liberty  to  fublcribe  fifty  pounds  merely  for 
the  perfonal  pleafure  that  rcfults  from  the  contemplation  of 
a  charitable  atlion ;  but  in  iubicribing  fifty  pounds  to  the 
above  inffilution,  I  confider  my  interefl  and  the  welfare  of 
my  family,    I  am  conviuced  it  will  add  lo  the  wealth  and 

importance 
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importance  of  the  town;  and  in  both  of  thefe  T  am  deeply 
interefted:  but  the  greateft  intereft  I  have  is  in  the  facility 
it  will  give  to  the  education  of  my  children.  In  a  com- 
mercial country  and  a  fcaport  town,  the  acquifition  of  know- 
ledge, that  evidently  leads  to  the  improvement  of  trade,  be- 
comes an  object  of  the  firft  moment  in  the  education  of 
youth,  and  the  mode  now  propoled  ofi'ers  advantages  which 
no  private  fchool  can  pofi'efs.  To  bring  together  under  the 
immediate  obfervation  of  youth,  (while  vet  the  memory  is 
mod  retentive,)  perfetl  fpecimens  of  the  ditlerent  articles  of 
commerce,  both  ot  the  raw  material  and  themanufaftured, 
will  enable  him  to  bear  in  mind  the  precife  value  of  any  ar- 
ticle he  may  be  called  upon  to  appreciate  :  to  point  out  the 
country  where  every  article  is  firlt  procured  or  manufactured, 
will  qualify  him  to  go  to  the  cheapeft  market ;  and,  by  teach- 
ing him  the  lano:uao;e  of  fuch  countrv,  he  will  be  at  all  times 
capable  of.  tranlafting  his  own  concerns  without  the  inter- 
vention of  interpreters,  often  a  very  ferious  fource  of  impo(i- 
tion. 

''  The  views  and  purfuits  of  the  different  public  bodies  in 
the  town  are  now  fo  enlarged  and  liberal  that  I  have  no  doubt, 
ihould  there  be  a  fufficient  number  of  fubfcribers,  they  will  • 
be  induced  to  do  their  part  from  the  conviction  that  they 
thereby  purfue  the  pofitive  if  not  immediate  interelt  of  their 
refpe6live  charges. 
Hull,  Mpy  13,  ii.oz.  J.  Alderson",  M.D. 

'^  Subfcribers'  names  will  be  received  at  the  Library,  at 
the  Banks,  and  at  Meifrs.  Rav.'fon  and  Rodford's,  bookfel- 
lers,  Lowgate ;  and  as  foon  as  there  are  twenty  fubfcribers 
a  meeting  will  he  called." 

VACCINE    INOCULATION    IN    WALES. 

The  followincr  account  has  been  communicated  from  the 
learned  Dr.  W.  Turion,  being  an  extract  from  a  primed  paper 
dillributed  in  Swanfea. 

"  Having  very  nearly  loft  my  fon  in  the  fmall-pox  from 
inoculation,  I  was  naturally  unealy  about  the  event  of  it  in 
mv  daughter;  and  went  to  London,  anxious  to  make  the 
mod  minute  inquiries  concerning  the  fuccefs  of  the  cow-pock, 
then  lately  eftablilhcd.  I  examined  the  different  hofpiials 
and  inftitutions  where  it  was  practifed,  carefully  watched 
the  proo^refs  of  the  difeafe,  and  attended  Dr.  Pearfon  to  the 
villages  near  Oallands,  where  upv\ards  of  three  hundred 
people,  who  never  had  the  fmall-pox,  were  inoculated  for 
the  cow-pock  by  the  recommendation  of  the  Duke:  all  of 
thefe  were  again  inoculated  for  the  fmall-pox,  and  without 

eft'ea. 
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effe^l.  Every  fcruple  v/as  therefore  removed,  and  T  defired 
Dr.  Pearfon  to  fend  me.  in  a  letter,  fome  oC  his  genuine 
matter  on  a  thread,  that  I  might  inoculate  both  my  owu 
children,  for  the  fatiifa<9:ion  of  all  who  might  wifli  to  have 
evidence  ot*  itseffecls:  and  (Jime  29,  1799)  in  the  prefence 
of  Mr.  J.  Collins,  Mr.  Braine,  and  tlie  iate  apprtnlice  of 
Mr.  Sylved-er,  T  inocnlatcd  them  both.  The  boy,  whohe- 
f(;rt;  had  had  the  fmall-pox,  did  not  take  it ;  but  the  little 
girl,  who  never  had  either,  went  well  through  it,  without 
any  previous  preparation,  without  any  alterati<m  in  her  food 
or  manner  of  living,  and  v.ith  only  about  two  hours  ill- 
nefs.  She  has  fince  been  inoculated  for  the  fmall-pox,  and 
expofed  in  every  manner  to  its  infe6tionj  but  it  is  certain 
cannot  have  it. 

"  From  her  arm  T  inoculated  feveral  children,  among  whom 
were  two  of  Mr.  Ayrton's  ;  each  of  which  I  dire6ted  might 
fleep  with  one  who  never  had  been  inoculated  for  either. 
The  two  that  were  innoculated  went  well  through  it,  and  the 
two  that  flept  with  ihem  did  not  catch  it.  By  this  it  appears 
that  it  is  not  infectious,  and  that  any  part  of  a  family  may 
have  it  without  communicating  it  to  others, 

'-  An  opinion  has  been  delivered  about  the  town,  that  it  is 
poffible  for  thofe  who  have  had  the  cow-pock  ftill  to  be  liable 
to  have  the  fmall-pox.  This  I  mav  fafely  contradict;  as  it 
is  an  aflbrtlon  made  without  proof,  or  without  inquiry  after 
proof:  for,  notwithftanding  every  eye  has  been  open  to  dif- 
cover  whatever  might  happen,  and  every  attempt  made  to 
afcertain  it,  there  is  not  upon  record  one  (ingle  inftance. 

*^i^ad  thofe  who  have  latelv  been  cutoff  by  the  fmall-pox 
in  Swanfea  been  inoculated  for  the  cow-pock,  it  is  more 
than  probable  they  would  all  have  been  favcd  :  and  in  con- 
fequence  of  its  increafing  fatality  1  was  applied  to  by  many, 
who  trufted  my  aflertions,  to  procure  genuine  matter  from 
London.  I  have  juft  received  fome  from  Dr.  Pearfon,  and 
have  inoculated  the  children  of  Capt.  Nichols,  on  the 
Burrows,  and  the  two  others  of  ]Mr.  Avrton,  who  may  be 
feen  by  any  one  defirous  of  further  information.  From 
them  I  am  willing  to  inoculate  fuch  as  are  fully  convinced 
of  its  utility,  and  pledge  myfelf,  under  Providence,  for  their 
fafety. 

*'  Obftru6lions  from  medical  men  will  fometimes  prcfent 
themfolvcs.  through  prejudice,  or  fear,  or  intereft.  Preju- 
dice I  confider  to  be  a  determination  to  abide  by  old  opinions 
whether  right  or  wrong:  and  with  men  who  perfevere  in 
detected  error,  it  is  ufelefs  to  reafon,  and  foolifh  to  con- 
tend.    Fear  will  operate  with  thofe  who  are  apprehenfive 

of 
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of  introducing  and  recommending  what  they  do  not  clearly 
underftand,  and  about  which  they  are  too  idle  to  make  in- 
quiries. And,  J  am  afraid,  a  few  will  be  found,  who  regarding 
their  annual  harveft  from  the  fmall-pox  as  likely  to  be  dmii- 
niihed  or  totally  loft,  will  honeltly  endeavour  to  extinguiih 
the  light  that  would  condu6l  their  fellow-beings  to- fafety, 

ii'ilhcr  Street,  Marcli  19,   locO. 

"  POSTSCRIPT. 

"  After  a  lapfe  of  three  years,  the  author  of  thefe  obferva- 
tlons  cannot  but  congratulate  himfelf  and  the  public  on  the 
unequivocal  fuccefs  which  has  attended  his  introducing  the 
cow-pock  into  this  country.  Upwards  of  a  thoufand  per- 
fons  in  the  various  towns  of  South- Wales  have  been  ino- 
culated, without  the  fmalleft  accident  or  interruption  to 
their  health  ;  and  the  ufual  ravages  from  the  fmall-pox  are 
manifeftly  diminifliing  every  year. 
ijwaulea,  Juno  9,    1S02. 

Extract  of  a  Letter  to  Dr.  Vearfon, 
'^  MY    DEAR   SIR,  Swanfea,  Auguft  6,  1802. 

"  You  w  ill  fee  by  the  inclofed,  how  I  from  time  to  time  pro- 
mote the  good  caufe.  I  have  overcome  all  difficulties,  and 
many  thoufands  have  been  inoculated  without  one  accident 
or  the  lead  apparent  danger.  In  fome  towns  the  whole  of 
the  inhabitants,  not  having  prevloufly  had  the  fmall-pox, 
liavc  confidentlv  taken  the  cow-pock.  '1  he  fmall-pox  has 
not  appeared  here  for  fome  time,  and  I  hope  the  day  is  not 
far  diftant  when  it  fliall  be  declared  criminal  by  the  legiflature 
to  introduce  it.  Whatever  may  be  the  opinion  of  any  in- 
dividual as  to  the  comparative  fafety  of  either,  no  man  can 
now  be  juftified  in  contaminating  his  neighbourhood. 

"  My  eldeft  daughter,  the  firft  Cambrian  ever  inoculated 
for  the  cow-pock,  I  have  lately  chriftened  Vaccinia — an  un- 
jilterable  record  of  its  introduction  and  by  whom. 

"  Ever  yours,     W.  Turtl'on." 

INTERNAL   IMPROVEMENTS. 

On  the  27th.  of  Auguft  the  magnificent  docks  at  Black- 
wall,  which,  in  lize  aixl  accommodation  to  ftiipping,  ex- 
cetd  every  thing  that  now  exifts,  were  opened  for  the  recep- 
tion of  the  fl)lpping  in  the  Weft-India  trade. 

By  eleven  o'clock  the  various  avenues  and  roads  leading  to 
the  Ifte  of  Dogs  were  crowded  by  multitudes,  fome  on  horfe- 
back,  others  in  gics  and  curricles,  but  the  greateft  number 
were  pedeltrians.     The  buftlc  and  confufion  in  repairing  to. 

Blackwall 
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Blackwall  were  aftonifhing.  A  little  after  twelve  o'clock^i 
ropes  were  thrown  to  the  people  on  fhore,  in  order  to  tow 
the  Henry  Addington,  a  Wcll-Indiaman  lately  launched, 
into  the  dock.  The  people  laid  hold  of  the  cords;  but  the 
ved'el  being  large  and  heavv,  it  was  fome  time  before  Ihe 
could  be  moved,  notwithftanding  the  Echo,  a  velfel  from  the 
Welt  Indies  deeply  laden,  had  entered  the  great  bafon  foon 
after  eleven  o'clock.  By  the  ftrenuous  exertions  of  the 
people  on  fliore,  aided  by  a  windlaCs  on  each  fide  of  the  great 
floodorate,  the  veflel  was  at  laft  broujiht  near  the  entrance  of 
th>;  dock.  She  was  greeted  by  the  populace  on  each  fide 
with  loud  and  reiterated  huzzas,  and  by  the  band  of  muiic 
belonging  to  the  firft  regiment  of  guards,  who  played  "  See, 
the  conquering  hero  comes  1" 

The  veflel  being  by  this  time  very  near  the  great  flood- 
gate, a  confiderable  delay  took  place  before  ihe  was  intro- 
duced to  the  dock.  This,  however,  having  been  overcome, 
the  people  once  more  "  gave  way,"  and  the  flnp  came  in 
amidft  the  fliouts  of  the  fpeciators,  the  band  playing  '•'  God 
fave  the  King,"  "  Rule  Britannia,"  8cc.  &c.  We  never 
witneflTed  any  thing  more  ftriking,  and  at  the  fame  time  {o 
very  pi£lurefque,  as  the  pafiage  of  this  veflel  into  the  dock. 
She  v^'as  decorated  in  the  molt  fplendid  manner  by  the  flags 
of  all  nations  difplayed  in  various  parts  of  her  rigging. 
Having  come  to  her  moorings  at  the  firfl:  ring-bolt-buoy, 
flie  fired  a  royal  falute,  which  was  aufwered  by  the  ihouts 
and  huzzas  of  the  fpesilators. 

The  Echo,  a  veffel,  as  we  have  mentioned  above,  deeply 
laden  from  the  Well  Indies,  was  next  towed  in.  She  is  a 
very  handfome  fliip,  and  was  received  with  the  loudell  ex- 
preflions  of  joy.  Upon  this  velfel  reaching  her  flation,  an- 
other falute  was  fired  from  the  Henry  Addington,  which  con- 
cluded the  bufincfs  of  the  docks.  In  the  afternoon  the  com- 
pany on  board  the  veflfels,  and  the  various  proprietors  and  com- 
miflioners  of  the  docks,  repaired  to  the  Lon.don  tavern,  where 
a  mofl:  elegant  dinner  was  provided  for  their  entertainment. 

The  whole  of  the  fcene  muft  have  been  highly  gratifying 
to  every  well-wiflier  to  the  greatnefs  of  this  country.  In  the 
fliort  fpace  of  two  years,  by  the  energy,  the  fpirlt,  tlie 
wealth,  and  the  perfeverance  of  individuals,  this  imperial 
work,  the  proof  of  pafc  and  the  pledge  of  future  profperitv, 
has  been  begun  and  almoft  finiflied.  New  facilities  to  com- 
merce are  thus  created  from  its  former  acquifitions,  and  a 
frefli  aetivity  is  given  to  induftry  and  toenterprife.  While 
property  is  thus  rendered  a6live  by  liberty,  and  maintained 
fecure  by  law   (and  what  other  fource  has  commerce  had  in 

this 
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this  country  but  liberty  and  law  ?)    it  is  impoffible  to  fet 
bounds  to  its  operations  and  to  its  fuccetres. 

At  a  public  meeting  held  at  Horfliani  in  SulTcx  on  the 
i8th  of  Auguft,  it  was  refolved,  That  a6ls  of  parliament 
havino"  been  already  obtained  for  makino-  a  canal  navioatioii 
from  the  Thames  at  Rotherhithe  to  Croydon  in  Surry,  it  is 
defirable  that  a  canal  Oiould  be  made,  to  commence  at  the 
termination  of  that  canal  at  Croydon,  and  to  pais  from  thence 
to  Portfrnouih.  A  fubfcription  was  immediately  fet  on  foot 
to  carry  the  defign  into  exectition. 

A  very  numerous  and  refpe6lable  meeting  of  gentjemenj 
merchants,  bankers,  and  others,  was  held  at  the  Crown  and 
Anchor  in  the  Strand,  on  Thurfday  the  5th  of  Auguft;  to 
confider  of  the  expediency  of  applying  to  parliament  for  au 
z6\  to  make  a  navigable  canal  from  the  grand  junclion  cana! 
at  Paddington,  round  the  north  of  London,  to  communicate 
with  the  London  Docks  at  Wapping.  Sir  Chriltopher 
Baynes,  bart.  was  called  to  the  chair,  and  laid  before  the 
meeting  a  very  fatisfaclory  ftatement,  not  only  of  the  plan 
propofed,  but  of  the  means  by  which  it  may  be  accom- 
pliflied,  together  \a  ith  eflimates  of  the  expenfe  likely  to  at- 
tend its  completion  ;  after  which  a  committee  of  fubfcribers 
was  appointed  to  take  the  neceH'ary  meafures  for  carrying  the 
plan  into  efie6f.  We  forbear,  in  this  early  ftage  of  fo  im- 
portant an  undertaking,  to  prognofticate  the  various  benefits 
that  may  arife  from  it,  although  there  feems  an  univerfal 
opinion  in  its  favour. 

We  hope  alfo  to  be  able,  at  no  very  diftant  period,  to  an- 
nounce that  the  iron  bridge  of  one  arch  over  the  Thames, 
projected  bv  Mr.  Telford,  is  to  be  undertaken.  A  perfpec- 
tive  view  of  the  bridge  has  been  publiflied  on  a  very  extenfive 
fcale.  It  is  an  admirable  produ6lion,  efpecially  the  en- 
graved part  *.  It  has  received  the  approbation  of  the  moft 
eminent  mathematicians,  as  Dr.  Mafkelyne,  Dr.  Hutton, 
Mr.  Robertfon  of  Oxford,  Mr.  Atwood  of  London,  Dr.  Ro- 
bifon  and  Mr.  Playfair  of  Edinburgh,  and  Mr.  Coupland  of 
Aberdeen;  which  is  a  fufficient  jultification  of  the  principles 
of  the  defign.  Among  the  great,  the  king,  the  prince  of 
Wales,  the~duke  of  York,  and  the  duke  of  Kent,  have  fiood 
foremoft  in  their  approbation.  The  plate  is  now  dedicated 
to  his  majefi;y,  by  his  permiffion,  and  with  the  approbation 
of  lord  Hawkelbnry,  to  whom  it  was  at  firfi;  dedicated. 

If  to  the  docks  in  the  Ifle  of  Dogs,  and  in  Wapping,  this 
improvement  in  the  upper  part  of  the  river  was  added,   the 

*  The  back  ground  is  in  ac^uatinta, 

Z  port 


Internal  hnproiiewents,  307 

port  of  London  would  be  the  moft  perfect  in  the  world.  The 
city  would  be  accommodated  with  wharfs  and  warehoufes  in 
its  centre,  and  llie  l)rldge  would  be  afeaiure  to  diftinguilh  it 
from  other  cities.  The  completing  the  work  of  peace,  the 
intended  diflblutioa  of  parliament,  together  wiih  the  necef- 
fary  abfeuce  of  Mr.  Telford  in  niaking  furvcys  in  Scotland, 
prevented  the  bufinefs  of  the  bridge  from  being  brought  for- 
ward during  the  lait  feflion ;  but  it  will  probably  in  the 
coiirle  of  tlie  next,  or  at  leaft  as  foon  as  the  fehenie  can  be 
fully  matured. 

The  Scotch  fnrvevs  relate  to  Improving  and  extending  the 
fiftierlcsj  eftablilhing  or  improving  harbours  on  the  eait  and 
wefl  coafts  for  commercial  and  naval  purpofes  ;  opening  an 
inland  navigation  from  the  Murray-frith  to  the  bottom  of  the 
Sound  of  Mull,  with  a  depth  of  water  fufficient  to  carry  the 
largeft  Baltic  men,  Wefl-Jndia  men,  and  frigates ;  in)prov- 
ing  the  land  communications  in  the  north  by  means  of  roads 
and  bridges;  inquiries  into  the  caufe  of  emigrations,  and 
modes  to  pre\eiil  them  ;  and  improving  the  communications 
between  Ireland  and  the  weft  of  Scotland  and  the  north  of 
England.     The  furveys  are  flill  going  on.  ^ 

Thefe  are  certainly  objects  of  national  importance,  and 
niinifters  deierve  credit  for  beftowing  attention  upon  ihem. 
They  embrace  a  great  portion  of  our  mternal  improvements, 
on  a  fcalc  which  promifes  to  promote  the  prol'perily  of  the 
Brilifli  empire. 

The  opening  the  Caledonian  canal  would  admit  of  the 
whole  of  the  trade  from  the  weft  of  England  and  Scotland, 
and  the  whole  of  Ireland,  paffing  in  a  diretl  and  eafy  man- 
ner to  and  from  the  BaUtc,  inftead  of  being  expofed  to  the 
flormy  and  dangerous  navigation  of  the  Peutland  friih,  the 
Orkneys,  and  norlliem  parts  of  Scotland,  which  are  parti- 
cularly expofed  in  the  time  of  war:  and  a  naval  flation  at 
Cromarty,  I'eterhead,  or  Aberdeen,  would  afford  ready  con- 
voys, and  guard  the  entrance  of  the  Baltic;  while  tlie  bay 
of  Oban,  on  the  coait  of  Argyle,  would  aflbrd  a  lafe  fiielte'r 
on  the  weft  cf)aft.  Nature  has  pointed  out  this  line  of 
country  as  particularly  fuitable  for  a  canal  of  this  m./nitude, 
the  dillance  between  Tea  and  fea  being  about  60  miles,  in  a 
dircft  line,  out  of  which  upwards  of  37  miles  are  now  navi- 
gable locks  capable  of  at'mitting  lliips  of  the  largeft  dimen- 
lions;  and  the  greateft  height  above  the  level  of  the  fea  does 
not  exceed  100  feet.  The  locks  on  and  above  the  fummit- 
level  form  refervoirs  of  about  20  miles  in  length;  and  the 
waters  of  a  large  diftrift  of  rainy  country  fall  into  the  locks 
Vr'hich  fgrm  this  relervoir. 

This 
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This  inland  navigation  would  alfo  open  a  feady  pafTage  foP 
the  fifliersof  the  Eaft  coaft,  to  pafs  to  the  fifliing-grounds  on 
the  Weft  coaft,  and  of  courfe  for  thofe  who  refide  on  the 
Weft  to  pafs  to  the  Eaft  ftde  of  the  vfland  ;  fo  that  the  whole 
would  be  as  it  were  under  one  eftabliflnnent.  The  execut- 
ing the  works  connefiled  with  the  inland  navigation,  the 
harbours,  and  bridges,  would  employ  the  people  of  the  coun- 
try, give  them  habits  of  induftry,  farnifh  them  with  capital 
for  future  employment,  and  be  the  bell  means  of  preventing 
emigration. 

LECTURES. 

In  the  fecond  week  of  Oftober  next,  will  commence  at 
the  Elaboratory  in  Whitcomb  Street,  Leicefter  Square,  a 
Courfe  of  Le6tures  on  Phyfic  and  Chemiftry  at  the  ufual 
morning  hours,  viz  : 

The  Therapeuticks,  or  Materia  Medica,  at  a  quarter  before-, 
eight. 

The  Pra6fice  of  Phyfic,  at  half  after  eight. 

The  Chemiftry,  at  a  quarter  after  nine. 

By  George  Pearfon,  M,  D.  F.  R.  S.  fenior  phyfician  t*- 
St.  George^s  Hofpital,  of  the  College  of  Phyficians,  &c. 

On  the  firft  Tuefday  evening  in  06lober  and  February, 
Mr.  Blair  will  begin  his  Courfe  of  popular  Le6\ures  on  Anato- 
my and  the  Animal  Economy,  for  the  information  of  fcieti- 
tific  perfons,  amateurs  of  natural  hiftory,  iludents  in  the 
liberal  arts,  and  profeffional  men  in  general ;  and  on  the  firft 
Friday  in  Oftober  and  February  his  courfe  of  lectures  on  the 
Clinical  Practice  of  Surgery. 

The  following  Courfes  of  LeAures  will  be  delivered  at  the 
Medical  Theatre  of  St.  Bartholomew's  Hofpital,  during  the 
enfuing  winter  : 

On  the  theory  and  practice  of  Medicine,  by  Dr.  Roberts, 
and  Dr.  Powell. 

Clinical  le^lures  on  cafes  occurring  in  the  Hofpital  will 
be  delivered  by  Dr.  Roberts. 

On  Anatomy  and  Phyfiology,  by  Mr.  Abernethy. 

On  comparative  Anatomy  and  Phyfiology,  by  Mr.  Macart- 
ney. 

On  the  theory  and  praftice  of  Surgery,  by  Mr.  Abernethy. 

On  Chemiftry  and  the  Materia  Medica,  by  Dr.  Powell. 

On  Midwifery  and  the  Difeafes  of  Women  and  Children, 
by  D^  Thynne. 

The  Anatomical  Lectures  will  begin  on  the  ift  of  0£lober 
at  two  o'clock,  and  the  other  Leftures  on  the  fucceeding  days, 
which,  with  all  other  particulars  may  be  learned  by  applying 
to  Mr.  Nicholfon,  at  the  apothecary's  fliop,  St.  Bartholo- 
mew's Hofpital. 
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LTI,  On  the  Vrrg7ila  Divinaforia,  or  Divining  Red.  By 
William  Phillips,  Efq.  Read  before  the  AJkeJiati 
Society  in  the  SeJJion  i^oi . 

JL  HE  virgula  divinatoria,  or  divining  rod,  is  a  forked 
Dranch,  or  two  ftit)ots  or  young  branches  of  a  fruit-bearing 
tree,  tied  together  at.  one  end,  and  held  by  the  other  ends 
one  in  each  hand.  When  held  in  a  certain  pofition,  and 
under  certain  circumftances,  which  I  fliall  endeavour  pre- 
fently  to  defcribe,  it  is  faid  lo  difcovcr  the  fituation  of  metals, 
&c.  in  the  earth,  by  dipping  as  it  approaches  the  place  be- 
neath which  they  iuimediatcly  lie. 

It  is  not  known  who  was  the  difcovcrer  of  it ;  but  Agri- 
cola,  in  his  Treatife  De  Re  Metallica,  fuppofes  that  it  took 
its  rife  from  the  magicians,  who  pretended  to  difcover  mines 
by  inchantment :  others  are  of  opinion  that  the  difcovery  is 
of  later  date,  and  that  the  inventor  was  hanged  in  Germany 
as  an  impoftor.  Be  that  as  it  may,  no  rnention  is  made  of 
it  earlier  than  the  nth  century ;  and  though  it  has  occa- 
fionally  occupied  attention  for  fo  long  a  time,  yet  the  nice- 
ties attending  its  ufe  according  to  the  prefcribed  dire(5lions, 
and  probably,  too,  the  difficulty  of  accounting  for  the  efFefts 
faid  to  be  produced  by  any  plaufible  theory  confident  with 
the  admhted  laws  of  natural  philofophv,  may  have  retarded 
its  progrefs ;  for  it  is  now  almofi  totally  ncglefted. 

About  the  middle  of  the  i8th  century  it  was  ably  fup- 
ported  in  France  by  De  Thouvonel,  who  pnblifhed  a  bof)k 
upon  the  fubje(3:,  in  which  he  endeavoured  to  inbftantiate 
the  virtue  of  the  divining  rod  by  the  recital  of  about  fix  hun- 
dred inltances  of  its  fucccfsfal  employment,  principally  by 
himfelf  or  within  his  own  knowledge;  and  foon  after  by  a 
philofopher  of  unimpeachable  veracity,  and  a  chemift,  Wil- 
liam Cookworthv,  late  of  Plymouth.  The  favourable  opinion 
he  entertained  of  it  was  grounded,  according  to  his  own  ac- 
count, as  became  a  chemift,  upon  a<;:tual  experiment.  Ft 
appears  that  his  experiments  were  frequently  repeated,  and 
that  the  eafe  which  he  aitnined  in  ufing  the  virgula  was  the 
means  of  his  fntisfvinir  many  intelligent  men  of  its  virtue,  by 
experiments  for  the  difcovery  of  pieces  of  metal  hid  in  the 
earth,  as  well  as  bv  the  difcovery  of  a  copper  mine  near 
Oakhampton,  which  was  worked  for  fcveral  years.  Thus  it 
became  introduced  into  Cornwall,  where  the  difcovery  of 
feveral   mines  is  attributed  to  it:  and  there  are  yet  a  few 
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among  the  moll  intelligent  prailical  miners  in  the  count;? 
xvho  continue  to  believe  in  its  virtue.  The  firft  knowledge 
be  procured  of  the  rod  was  from  a  captain  Rebeira,  v;ho  de- 
ferted  the  Spanifli  fervicc  in  queen  Ann's  reign,  and  became 
captain  commandant  of  Plymouth  garrifon ;  and  as  Cook- 
worthy's  veracity  and  abilities  were  unqueftionable,  and  as 
it  undeniably  appears  that  he  made  many  experiments  witli 
the  rod,  it  fcems  as  if  his  account  demands  feme  degree  of 
confidence.  But  the  earlier  writers  who  mention  it,  appear 
to  have  fuppofed  that  its  operation  was  the  etfeft  of  magic  j 
and  thence  the  cutting  of  it  was,  according  to  their  direc- 
tions, to  be  attended  by  the  utterance  of  certain  cabalilHc 
words  and  the  performance  of  certain  ceremonies :  they  di- 
rc£led  it  to  be  cut  on  a  certain  day,  and  at  a  certain  hour, 
from  a  tree  of  a  certain  defcription,  before  fun-rife,  about 
the  day  of  the  annunciation  of  the  Virgin  Mary,  but  el'pe- 
cially  with  an  increafing  moon.  It  has,  hovv'ever,  of  later 
times  been  agreed,  that  a  forked  h?.zle  rod,  or  two  ftraight  rods 
of  one  year's  growth,  being  moft  pliable,  cut  in  the  winter 
and  kept  till  thev  are  dry,  anfwer  beftj  dr,  if  thefe  be  not  at 
hand,  fuckers  of  the  apple  or  currant-tree,  or  flioots  of  the 
peach-tree,  willow,  or  oak,  though  green,  will  do  tolerably 
well,  but  thofe  of  the  fruit-bearing  trees  are  preferred.  If  the 
rod  be  made  of  two  feparate  {lioots,  they  are  tied  together  at 
their  larger  ends  with  fome  vegetable  fubftance;  and  thefe, 
Tt  is  faid,  anfwer  better  than  thofe  which  grow  forked,  the 
flioots  of  which,  being  rarely  of  equal  fize  and  length,  do  not 
liandle  fo  well.     The  length  of  the  rod  is  from  3^  to  3  feet. 

Upon  a  nice  obfervation  of  the  mode  of  holding  thcs 
rod,  prefcribed  by  Cookworthy,  n)uch  feems  to  depend* 
Ilaving,  as  has  been  obferved,  tied  the  larger  ends  of  the 
flicks  together,  the  fmaller  are  to  be  held  one  in  each 
hand,  with  that  part  of  it  which  is  grafped  by  the  band 
fo  turned  as  to  be  brought  parallel  to  the  horizon,  and  the 
tied  ends  pointing  upwards  at  an  elevation  of  about  70  de- 
grees. The  more  llrongly  the  rod  is  grafped,  the  livelier  is 
laid  to  be  its  aftion  :  but  it  is  peculiarly  neccflary  to  obferve 
that  it  be  grafped  Readily  and  equally ;  for  if,  when  the 
movement  or  altra(5lion  of  the  rod  is  commenced,  there  be 
the  lead  imaginable  oppofition  to  it  by  a  jerk,  it  will  not 
move  any  more  till  the  hands  have  been  opened  and  a  fre{h 
grafp  taken.  It  appears  that  a  due  obfervance  of  this  is  of 
much  importance,  and  that  the  operation  of  the  rod  has  in 
many  inftances  been  defeated  by  a  jerk  or  counter-a6lion ; 
and  thence,  fays  Pryce,  in  his  M'meralogia  Cornubienjis^  who 
was  ^^  well  convinced  of  its  abfolutc  and  improveable  vir- 
tues," 
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tues,"  It  has  been  concluded  that  there  is  no  real  efficacy  iii' 
the  rod.  It  mu(t,  he  fays_,  be  particularly  obferved,  that  as 
our  animal  fpirits  are  neceflary  to  this  procefs,  fo  a  mari 
ought  to  hold  the  rod  with  the  fame  indifierence  and  inatten- 
tion to,  and  reafonino;  about  it,  or  its  efledls,  as  he  holds 
a  fifiiing-rod,  or  a  walking- (lick ;  for,  if  the  mind  be  occupied 
by  doubts,  reafoning,  or  any  other  operation  that  engages  the 
animal  fpirits,  it  will  diveft  their  powers  from  being  exerted 
in  the  procefs,  in  which  their  inftruinentality  is  abfolutely 
neceflary:  hence,  he  obferves,  it  is  that  the  rod  conftantly 
anfwers  in  the  hands  of  peafants,  women,  and  children,  who 
hold  it  (imply,  without  puzzling  their  minds  with  doubts 
or  reafonings.  Whatever,  adds  he,  may  be  thought  of  this 
obfervation,  it  is  a  very  juft  one,  and  of  great  confequence 
in  the  practice  of  the  divining  rod. 

Equipped  as  has  been  defcribcd,  and  duly  obferving  the 
foregoing  direftions,  the  perfon  in  fearch  of  a  metallic  lode 
is  to  walk  fteadily  and  flovvly  forward  ;  and  when  he  ap- 
proaches a  lode  fo  nearly  as  its  femi-diameter,'  the  rod,  it  is 
faid,  will  feel  loofe  in  his  hands,  and  be  fenfibly  repelled  to- 
wards his  face :  if  it  be  thrown  back  fo  far  as  to  touch  his 
hat,  it  muft  be  brought  forward  to  its  ufual  elevation,  w^heri 
it  will  continue  to  be  repelled  till  his  foremoft  foot  is  over  the 
edge  of  the  lode  :  and  when  this  is  the  cafe,  if  the  rod  be  held 
well,  there  will  be  firll  a  fmall  repulfion  towards  the  face  ;  but 
this  is  momentarv,  and  the  rod  will  be  immediately  drawn  ir- 
refiftiblv  down,  it  is  faid,  and  will  continue  to  be  fo  during 
the  whole  paflage  over  the  lode  :  but  as  foon  as  the  foremoll 
foot  is  beyond  its  limits  (Pryce's  Miiieralogia  Cornuhievfis) ^ 
the  attraction  from  the  hindmoft  foot,  which  is  llill  on  the 
lode,  orelfe  the  repulfion  on  the  other  fide,  or  both,  throw  the 
rod  back  towards  the  face.  When  the  rod  has  been  drawri 
down,  the  hands  muft  be  opened,  the  rod  raifed  by  the 
middle  fingers,  a  frcfli  grafp  mult  be  taken,  and  the  rod  held 
again  as  before;  for,  if  it  be  raifed  again  without  opening  the 
hands,  it  will  not  work. 

Pryce,  at  p.  123  of  his  Mineralogia  Cormihienjis ,  informs 
us  that  many  mines  have  been  difcovertd  by  means  of  the 
rod,  and  quotes  feveral ;  but  it  muft  be  obferved  that,  by  his 
own  account  of  the  adventures,  not  one  of  them  turned  out 
a  profitable  concern ;  and  hence  he  takes  occafion  to  obferve, 
that  it  is  by  no  means  adifadvantarrc  that  the  rod  dips  equally 
to  a  poor  as  to  a  rich  lode,  which  he  allows  to  be  the  cafe; 
otherwife  the  great  prizes  in  the  mining  lottery  would  foon 
be  drawn,  and  future  adventurers  be  difcouraged. 

But  though  the  rod  is  faid  to  dip  equally  to  a  poor  as  to  a 
X  3  '  rich 
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rich  lode,  it  is  not  found  to  dip  with  the  fame  force  to  all 
metals ;  nor,  indeed,  does  it  appear  to  be  confined  to  metals 
alone,  but  that  it  is  alfo  attracted  by  coals,  bones,  lime- 
ftone,  and  fprings  of  water,  with  different  degrees  of  ftrength, 
in  the  following  order: — i.  Gold:  3.  Copper:  3.  Iron: 
4.  Silver:  5.  Tin :  6.  Lead:  7,  Coals:  8.  Limeftone  and 
fprings  of  water.  The  mode  directed  by  Cookworthy  for 
proving  this  is  the  following;  With  the  rod  held  according  to 
the  prefcribed  rules,  (land  with  one  foot  advanced,  put  under 
it  a  guinea,  and  a  halfpenny  under  the  other,  and  the  rod 
will  be  drawn  down  fi)rwards :  if  the  pieces  of  money  be 
fhifted,  it  will  (iill  be  attratled  towards  the  gold,  i.  e.  towards 
the  face;  which  proves  that  the  gold  polTelTes  the  ftronger  at- 
traftion :  and,  by  thus  varying  all  the  forementioned  fub- 
ilances,  the  llrength  of  their  refpedlive  attraftions  will  be 
found  to  correlpond  with  the  order  in  which  they  are  placed. 

According  to  captain  Rebeira,  the  virtue  neceifarily  refi- 
dent  in  the  human  body  for  the  difcovery  of  metals,  Sec.  in 
the  earth  by  means  of  the  divining  rod,  is  confined  to  but 
few  perfons;  and  Agricola  very  fhrewdly  infinuates,  that 
where  it  does  not  atl,  it  mud  be  owing  to  fome  fingular 
occult  quality  in  the  perfon.  Cookworthy  and  Pryce,  how- 
ever, allert  that  Rebeira  was  miftaken ;  for  that  the  virtue, 
as  he  calls  it,  refides  in  all  rods  and  in  all  perfons,  though 
not  in  every  rod  in  the  hands  of  every  perfon.  Willow  and 
other  rods,  fay  they,  not  of  fruit-bearing  trees,  that  are  not 
attrafted  in  the  hands  of  thofe  in  which  the  fruit-bearing 
rods  are  attrafted,  will  anfwer  in  the  hands  of  thofe  in  which 
ihe  fruit-bearing  rods  are  not  attrafted ;  fo  that  all  perfons 
poflefs  the  virtue. 

If  a  piece  of  the  fame  wood  as  that  of  which  the  rod  is 
compoled  be  placed  under  the  arm,  it  will  totally  dellroy  the 
operation  of  it,  except  in  the  inliance  of  water,  for  which 
any  rod,  they  lay,  in  any  hand  will  aniwer;  oriftheleaft 
animal  thread,  as  filk,  or  woriicd,  or  hair,  be  placed  on  the 
top  of  the  rod,  it  will  prevent  its  operation  :  but  if  a  piece  of 
the  fame  animal  fubftanee,  or  of  the  fame  wood  as  that  of 
which  the  rod  is  made,  provided  the  rod  does  not  anfwer,  be 
placed  under  the  arm,  it  will  ca-ife  the  rod  to  operate.  If  a 
piece  of  gold  be  held  in  the  hand  and  touching  the  rod,  it 
will  prevent  its  being  attra6lcd  by  that  metal  or  by  copper, 
for  the  rod  will  be  repelled  towards  the  face;  or  if  iron,  lead, 
tin,  filver,  limellone,  bone,  or  coal,  be  held  m  like  manner, 
it  will  alCo  be  repelled,  and  "Jicc  I'erJ'a.  If  a  perfon  with 
whom  the  rod  does  not  naturally  operate  hold  a  piece  of  gold 
in  his  hand,  the  rod  then  anfwers  to  gold  and  copper ;  and 
4  thus 
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tttus  with  refpeiS:  to  the  other  metals  and  fubftances;  and 
upon  thefe  properties  of  the  rod  depends  its  power  of  diftin- 
guifhing  one  metal  or  fubftance  from  another.  Another 
mode  however,  grounded  upon  the  fame  principles,  is  pointed 
out  as  beini;:  much  more  ready  and  certain,  viz.  by  preparing 
rods  that  will  only  anfwer  to  fome  one  of  the  aforementioned 
fubftances.  The  mode  of  preparing  them  is  by  boring  a 
fmall  hole  in  the  top  of  the  rod,  and  by  putting  into  it  a 
very  fmall  quantity  of  each  fubftance  except  that  after  which 
fearch  is  to  be  made :  the  hole  is  then  to  be  ftopped  up  with 
a  piece  of  the  fame  wood  of  which  the  rod  is  made.  Thefe 
are  the  directions  which  Cookworthy  has  given  for  the  ufe 
of  the  divining  rod.     - 

It  is  now  but  little  if  at  all  praftifed  in  this  country :  the 
few  among  the  curious,  or  among  practical  miners,  who  con- 
tinue to  aflfert  that  it  polTeffes  an  influence  in  the  difcovery 
of  ores,  feem  fo  far  to  have  yielded  to  its  opponents  as  to 
have  given  up  the  ufe  of  it.  Two  with  whom  I  became  ac- 
quainted in  Cornwall  dill  aflert  their  belief  in  it,  and  that  it 
has  been  the  means  of  difcovering  mines  there;  and  a  third 
affured  me  that  he  had  himfelf,  by  the  accidental  ufe  of  the 
rod,  in  a  place  where  he  did  not  expeil  that  it  would  have 
been  acted  upon,  viz.  in  his  own  (hop,  difcovered  a  lode 
which  is  now  working  under  the  town  of  Redruth  :  but  it 
niuft  be  acknowledged  that  there  are  many  more  among  the 
mod:  intelligent  miners  who  ridicule  the  rod,  than  believe  in 
the  influence  of  minerals  upon  it.  Taking  it  for  granted, 
however,  that  metals  do  a6l  upon  the  rod  to  the  fuUeft  extent 
of  Cookworlhy's  belief,  it  ftill  remains  a  quellion,  notwith- 
flanding  the  accommodating  opinion  of  Pryce,  whether  it 
would  prove  a  benefit  to  the  miner,  as  it  is  allowed  that  it  dips 
equally  to  the  poor  as  to  the  rich  lode,  to  a  filver  penny  as  to 
the  mines  of  Potofi ;  for  it  is  too  often  experienced  in  Corn- 
wall that  lodes  are  not  wanting,  but  ore.  The  advantage  to  be 
derived  from  it,  therefore,  with  regard  to  metallic  veins  feems 
by  no  means  a  counterbalance  to  the  niceties  and  uncertain- 
ties attending  its  ufe;  for  the  projector,  implicitly  depending 
upon  the  information  of  the  rod,  might,  at  a  ruinous  expenle, 
ranfack  the  bowels  of  the  earth,  in  confequence  of  its  dip- 
ping to  a  rich  goflan,  or  a  dead  lode. 

Believing  with  Boyle,  that  they  who  have  feen  the  experi- 
ment can  much  more  reafonably  believe  than  they  who  have 
not,  and  being  defirous  of  annexing  to  this  account  of  the 
divining  rod  any  little  telVmionial  of  my  own  experience, 
which  a  fedulous  attention  to  the  preceding  directions  might 
afford,  I  cut,  during  the  lafl:  winter,  a  number  of  hazle  rods, 
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and  laid  them  by  till  they  became  dry;  when,  having  tied  two 
together  with  a  vegetable  fubftance,  I  proceeded  to  endeavour 
the  difcovery  of  iome  pieces  of  metal :  but  repeated  trials, 
both  by  others  and  myfelf,  afforded  us  no  opportunity  of 
becoming  convinced  by  experience  that  metals  poffefs  any 
influence  upon  the  rod ;  and  we  were  obliged,  in  giving  up 
the  trial,  to  acknowledge  that  we  poflefled  thofe  "  lingular 
occult  faculties"  which^  according  to  Agricola,  in  fome  peo- 
ple prevent  its  aftion.  It  would,  however,  be  an  abfurd  and 
imwarrantable  conchifion,  to  affert  that  the  accounts  which 
have  been  handed  to  us  have  been  fabricated  merely  to  excite 
our  wonder,  becaufe  thofe  effe6ls  which  have  been  afferted 
to  accompany  the  ufe  of  the  rod  occafionally  have  not,  ir^ 
thefe  fe\y  inftances,  been  obferved.  Yet  it  has  fo  long  been 
confidered  the  prerogative  of  human  reafon  to  deny  what 
cannot  be  explained,  that  it  is  with  much  difficulty  we  can 
admit  as  fa6l,  however  refpeftable  the  authority,  that  of 
which  we  have  no  ocular  or  fenfible  teftimony,  or  for  which 
no  phyfical  caufe  has  been  affigned.  Two  centuries  ago  who 
would  have  believed  in  the  exiltence  of  the  ele6lric  fluid  ?  or 
who,  if  ocular  demonftration  were  wanting,  would  not  deny 
the  incomprehenfible  attra£tion  of  the  magnet  ?  Philofophy, 
like  fanaticifm,  has  its  prejudices,  and  has  often  rejefted  as 
impoffibilities  what  have  afterwards  been  confirmed  by  experi- 
ence. But  fo  ftrongly  does  the  refpeftability  of  its  advocates 
claim  a  favourable  opinion  as  to  the  real  exiflence  of  the 
virtues  afcribed  to  the  divining  rod,  that,  though  it  feems. 
impoffible  wholly  to  admit  their  tellimony,  it  feems  equally 
fo  wholly  to  rejeft  it. 

The  faculty  of  fubterraneous  difcovery  has  been  referred  tp 
the  theory  of  effluvia,  or  to  the  corpufcular  philofophy,  for 
explanation;  but  it  feems  only  to  have  been  hvpothetically 
referred  to  an  hypolheds.  For,  in  the  firft  place,  although 
the  aflerted  effefils  of  the  rod  have  been  copioufly  defcribed, 
a  definition  of  its  modus  age?idi,  where  it  will  aft,  has  been 
wanting,  nor  have  we  been  told  what  particular  conftitu- 
tional  defefts  have  in  moit;  cafes  prevented  its  a6ling  at  all ; 
and  fccondly,  the  theory  of  the  corpufcular  philofophy,  though 
perhaps  it  may  be  impoffible  wholly  to  reje6l  it,  has  never 
been  completely  admitted.  Rebeira  permitted  perfons  to  fee 
him  ufe  the  rod,  but  would  difcovcr  no  more;  and  neither 
Ccokworthy  nor  Pryce  has  faid  whether,  as  the  praftifer  in 
the  divining  art  approaches  a  fpot  under  which  Iprings  or 
metals  lie  hid,  he  feels  any  internal  fenfalions:  but  Thouve- 
nel  has  more  completely  provoked  doubt,  by  afferting  that 
internal  fenfations^  nearly  approaching  to  morbid  affections, 
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are  felt,  at  the  fame  time  that  an  external  motion  is  commu^ 
nicated  to  the  rod.  Thefe  fingnlar  emotions,  none  of  which 
were  obferved  to  take  place^  when  he  was  above  ftagnant  wa- 
ters were  followed  by  head-ache,  fatigue  of  body,  debility  of 
mind,  and  other  fyniptoms  of  nervous  irritation.  The  dry 
ftate  of  the  almofphcre,  alfo  favourable  to  electric  experi- 
ments, was  obfvrvcd  to  render  him  more  active  and  lively  in 
his  prognoftics;  but  a  full  meal  evidently  diminiflied  the  ca- 
pacity; and  an  intiammatory  fever,  which  confined  him  a 
fortnight  to  his  bed,  deranged  or  deftroved  the  miraculous 
power  for  the  fpacc  of  tliree  months.  From  thefe  circum- 
Itances  it  fliould  feeni  that  its  aclion  is  dependent  on  fome 
peculiar  nervous  fcnlibility  ;  that  our  faith  or  our  imagination 
(liould  be  prcpoflelled  in  its  favour,  according  lo  Pryce ;  and 
that  much  depends  on  an  harmonious  diltribulian  of  the 
animal  fpirits,  devoid  of  anxiety  or  reaioning  refpecling  the 
event :  but  that  a  ftate  of  doubt  is  an  obftruiStion  to  its  opera- 
tion. Theic,  perhaps,  may  be  the  principal  difiiculties  in 
nfing  the  divining  rod  ;  but  we  are  alfured  by  Cookworthy 
and  Pryce,  that,  regarding  thele  and  other  eflentials  in  its 
ufe,  a  rod  may  be  found  adapted  lo  the  peculiar  fyftem  of 
every  perfon. 

Difficult,  however,  as  is  the  admiffion  of  belief  in  the  af- 
ferted  virtue  of  the  divining  rod,  and  little  as  it  has  been  wn- 
derflood  by  thofe  who  have  mod  ably  efpoufsd  its  caufc,  it 
may  not  be  amil's  juft  to  trace  the  outlines  of  that  theory  to 
which  it  has  been  by  them  referred  for  explanation,  that  of 
the  corpufcular  philofophy,  which  is  a  mode  of  accountino- 
for  the  phenomena  of  nature  by  the  motion,  figure,  reft, 
pofition,  &c.  of  the  corpufcules  or  minute  particles  of  mat- 
ter. Boyle  funis  up  the  chief  principles  of  this  hypothefis 
in  the  following  particulars: — ift.  That  there  is  but  one  ca- 
tholic or  univerfal  matter,  which  is  an  extended,  impene-r 
trable,  and  divifible  fubftancc,  common  to  all  bodies  and  ca- 
pable of  all  forms.  2d,  That  this  matter,  in  order  to  form 
the  vaft  variety  oi  natural  bodies,  muft  have  motion  in  fome 
or  all  of  its  aflignable  parts;  and  that  this  motion  was  given 
to  matter  by  the  Creator  of  all  things,  and  has  all  manner  of 
dirc6lions  and  tendencies.  3d,  Matter  muft  alfo  be  a*Stually 
divided  into  parts,  aiid  each  of  thefe  primitive  particles,  frag- 
ments, or  atoms  of  matter,  muft  have  its  proper  magnitude 
or  fize,  as  alfo  its  peculiar  figure  or  fiiape.  4th,  It  is  fup- 
pofed  that  thefe  ditferently  fized  and  fliaped  particles  may 
have  different  orders  and  pofitions,  whereof  great  variety  may 
arife  in  the  compofition  of  bodies.  (Encyclopedia  Britmunca.) 
Pryce,  in  his  Mlneralogia  Comubienjis,  gives  the  following 
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account  of  the  mode  in  which  thefe  corpufcules  or  minute 
impenetrable  and  divijible  particles  of  matter  a6t  through  the 
medium  of  the  human  body  or  nerves,  or  by  the  affiftance  of 
the  animal  fpirits,  upon  the  divining  rod.  "  The  corpufculeSj 
it  is  faid,  that  rife  from  the  minerals,  entering  the  rod,  de- 
termine it  to  bow  down,  in  order  to  render  it  parallel  to 
the  vertical  lines  which  the  effluvia  defcribe  in  their  rife. 
In  elfeftj  the  mineralogical  particles  feeni  to  be  emitted  frorvi 
the  earth  :  now  the  virgula,  being  of  a  light  porous  wood, 
gives  an  eafy  paflage  to  thofe  particles,  which  are  very  fine 
and  fubtle:  the  effluvia,  then,  driven  forwards  by  thole  that 
follow  them,  and  preffed  at  the  fame  time  by  the  atmofphere 
incumbent  on  thtm,  are  forced  to  enter  the  little  interlirces 
between  the  fibres  of  the  wood,  and  by  that  effort  they  oblige 
it  to  incline  or  dip  down  perpendicularly,  to  become  parallel 
to  thofe  little  columns  which  the  vapours  form  in  their  rife." 
]f  this  jargon,  this  fabric  of  unintelligible  conclufions,  raife^ 
upon  the  (lender  foundation  of  pre-juppojitton,  be  not  fufH- 
ciently  abfurd,  T  beg  h^ave  to  refer  to  page  114  of  Pryce's 
work,  where  he  attempts  an  elucidation  ot  the  corpufcular 
theory. 

If  an  advocate  for  this  theory,  as  applied  for  folving  the 
caufe  of  the  operation  of  the  divining  rod,  were  to  be  afke4 
why  hazel  rods,  and  branches  of  other  trees  faid  to  be  at- 
traded  by  metals,  are  not  attracted  by  them  in  their  natural 
growth  ;  and  why,  ronfequently,  they  do  not  grow  with  their 
top  declining  towards  the  earth,  I  feel  at  a  lofs  to  conceive 
what  would  be  the  anfwer.  Would  he  fay  that  the  vis 
inertia!  of  matter  is  not  fuflicienlly  powerful  tp  overcome  the 
living  principle  of  the  tree?  or  would  he  not  fay  that  the 
human  body  is  an  excellent  conductor  of  thofe  minute  par- 
ticles or  corpufcules,  which,  according  to  Hartley,  are  per- 
etuallv  flying  off  from  all  bodies,  for  ever  feeking  new  com- 
inations,  and  of  the  fame  catholic  matter  forming  an  infi- 
nite variety  of  modifications  throughout  the  univerfe?  Some 
conclufion,  equally  fatisfa6lory  and  philofophical,  might  be 
expc6led  from  the  hypothetical  advocates  of  this  theory  ;  and 
as,  in  all  prvA)ab)lity,  this  theory  cannot  be  ef^ablifhed  by 
ocular  demonftiation,  or  by  any  means  be  made  manifefl  to 
our  ftnfes,  it  feems  as  if  it  were  better  to  acknowledge,  if 
really  there  be  any  virtue  in  the  rod,  that,  as  in  the  initances 
of  the  magnetical  influence  and  the  electric  fluid,  it  is  one 
of  thofe  myfierious  eflfeils  of  the  myf^erious  laws  by  which 
nature  is  governed,  infcrutable  to  human  wit,  and  indefinable 
by  human  inveftigatioa, 
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X-III.   Mejfrs.  CoLLARD  ^nd  Fraser's  Trocefs  for  fre» 
ffiring  the  Weld  Yellow* » 

X  HERE  is  not  to  be  found,  either  in  the  veeetable  or 
mineral  king<!oms,  any  other  fubftance  which  yields  fo  ele- 
gant a  yellow  colour  as  the  iceld,  or,  as  it  is  written  by  fome, 
'would,  or  dyer's  weed.  'J  he  weld  is  of  the  rrftdlan  tribe,  and 
is  cultivated  with  care  in  Kenf,  Herefordfliire,  and  many  other 
parts  of  the  kingdom,  The  principal  confumers  are  dyers, 
.calico-printers,  and  colour-makers.  The  plants  are  dried  i*y 
the  growers,  tied  up  in  parcels  weighing  from  30  to  50  pounds 
each,  and  are  fold,  to  ufe  the  language  of  the  trade,  at  fo 
jnuch  a  bundle. 

This  is  a  very  injudicious  praftice;  for  it  is  the  fmall  feeds 
of  the  plant  only  which  afibrd  the  colouring  matter,  a  great 
portion  of  which  are  Ihaken  out  in  the  package,  and  even  ia 
pioving  the  bundles  from  one  place  to  another.  Befides,  the 
plant  altogether  occupies  fo  much  room,  that  the  carriage  of 
the  ufelefs  ftalks  for  a  hundred  miles,  by  land,  amounts  to 
more  than  five  per  cent,  upon  the  article ;  whereas  the  feeds 
in  a  quantity  occupying  a  ipace  of  fix  feet  fquare  would  by 
no  means  fill  a  half  peck  meafure. 

The  weld  yellow  is  a  water-colour,  principally  ufed  by 
paper-hanging  manufa^fturers  for  elegant  work.  An  oil  co- 
lour has  never  been  prepared  from  the  weld.  A  preparation 
of  weld  yellow  in  oil  would  be  a  valuable  acquifition  ;  for  the 
patent  oil  colour,  made  from  a  very  old  recipe,  by  fufing  the 
oxide  of  lead  with  the  muriate  of  ammonia  in  the  proportion 
pf  about  one  pound  of  the  former  to  three  ounces  of  the  latter, 
appears  as  vile  as  brick-duft  when  compared  to  the  weld 
yellow. 

The  weld  yellow  made  in  London  is  fold  in  hard  lumps, 
and  muft  be  ground  before  it  is  fit  for  ufe.  Now  it  is. well 
known  that  every  colour  fuffers,  in  fome  degree,  by  that  ope- 
ration. By  the  following  procefs  the  mod  beautiful  weld 
yellow  may  be  prepared,  which  will  fall  into  a  fine  powder, 
and  will  want  no  grinding. 

Take  of  pure  carbonate  of  lime  (fine  wafhed  whiting)  any 
given  quantity,  e.g.  let  it  be  four  pounds  ;  put  it  into  a  copper 
boiler,  and  add  to  it  four  pounds  of  foft  water :  put  a  fire 
mider  the  copper  and  raife  it  to  a  boiling  heat,  and  keep  ftir- 
ring  with  a  deal  flick  till  the  whiting  be  completely  divided, 
^d  forms  with  the  water  a  confiflence  quite  fmooth.     Then 
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add  for  each  pound  of  whiting  three  ounces  of  alum  previoufly 
pilverized  tolerably  fine.  The  alum  muft  be  added  gradually, 
and  the  operator  fhould  keep  ftirring  with  his  deal  ftick 
during  the  adminiftration ;  for  a  double  decompofition  is 
cfie(Sled,  accompanied  with  effervefcence,  and  carbonic  acid 
?s  difcharged.  Thus,  if  the  alum  were  not  adminiftcrcd  gra- 
dually, the  boiler  would  overflow  with  the  violence  of  the  ef- 
fervefcence ;  and,  if  the  whiting  w-erc  not  well  divided  previous 
to  the  introduction  of  the  alum,  the  diflribution  amongfl  the 
whiting  would  be  unequal,  and  the  colour  would  be  injured. 
When  the  alum  is  all  introduced,  and  the  effervefcence  has 
ceafed,  the  bafis  is  properly  prepared.  The  fire  may  be  then 
drawn,  and  it  mav  remain  for  any  length  of  time  without  in- 
jury, till  the  other  materials  are  ready.  Having  thus  prepared 
the  bafis,  take  the  welds,  place  them,  with  their  roots  upper- 
inofl,inanothercopperboiIer,  pour  in  foft  water  enough  to  cover 
every  part  containing  feed,  and  let  them  boil  not  more  than 
fifteen  minutes :  then  take  them  out,  place  them,  with  their 
roots  uppermoll,  in  a  tub  to  catch  the  liquor  which  runs  from 
them,  and  pafs  the  liquor  in  the  copper,  with  w'hat  runs  from 
the  welds  in  the  tub,  through  a  flannel  filter,  to  intercept  the 
feeds  and  fascula ;  and  thus  the  colouring  matter  is  prepared. 

It  is  impoflible  to  fay  what  quantity  of  welds  {liould  be  em- 
ployed to  any  given  quantity  of  whiting,  for  fome  bundles 
will  contain  three  times  as  much  feed  as  others.  It  is  well, 
however,  to  know,  that  if  too  much  colouring  matter  be 
prepared,  it  may  be  kept  in  an  earihea  or  deal  vell'el  for  many 
weeks,  without  fuftaining  any  injury. 

Having  filtered  a  fufhcient  quantity  of  the  weld  liquor,  put 
a  fire  under  the  boiler  containing  the  bafis,  and  add  the  weld 
liquor  till  the  colour  be  obtained.  When  fufhcient  colour- 
ing matter  is  added  to  the  bafis,  the  fire  fliould  be  raifed  to  a 
boiling  heat,  and  the  work  is  finiflied.  In  order  to  be  fatis- 
fied  when  the  greateli:  firength  ot  colour  is  obtained,  for  there 
is  a  ne  fins  uhm,  take  a  little  out  on  chalk,  which  will  abforb 
the  moiflure  inftanily;  when  it  may  be  laid  on  paper  with  a 
brufli,  and  viewed  perf'e6lly  dry  in  a  few  minutes. 
'  The  contents  of  the  furnace  fliould  be  then  put  into  a  deal 
or  earthen  velTel  to  precipitate.  The  next  day  the  liquor  may 
be  poured  off,  and  the  colour  may  be  placed  on  large  pieces 
of  chalk,  which  in  a  few  hours  will  abforb  the  moiflurc,  and 
it  will  then  be  fit  for  u^a  or  fale. 

The  liquor  poured  off  from  the  colour  may,  with  the  addi- 
tion of  water,  be  ufed  again,  and  the  old  \A'elds  may  be  boiled 
a  fccond  time,  and  taken  out  previous  to  the  addition  of  frefli 
welds,  fo  that  no  colouring  matter  will  be  lofl. 

3  ^^ 
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Tn  the  preceding  procefs,  the  greateft  care  fliould  be  taken 
that  no  iron  be  fuffered  to  come  in  contact  with  the  colour; 
for  the  galhc  acid  or  adringent  principle,  which  eminently 
abounds  in  this  vegetable,  will  inflantly  diffolve  iron,  and  the 
fmallefl;  particle  of  that  metal  is  fatal  to  the  delicacy  of  the 
weld  yellow. 


LIV.  Experhncnfs  and  Ohfervations  on  certain  Stony  and 
Metalline  Subjtances  zuhich  at  different  Times  are  faid  to 
have  fallen  on  the  E  irth  ;  alfo  on  various  Kinds  of  Native 
Iron.     By  Edv/ard  Howard,  Efq.  F.R.S. 

[Continued  from  p.  224.] 

m-jr-y  Examination  of  the  Stone  from  Sienna. 

X  HE  external  coating  of  this  ftone  appeared  to  have  the 
fame  chara^lers  as  that  of  the  ftone  from  Benares. 

The  pyrites,  alttiough  certainly  prefent,  were  not  cryfial- 
lized  in  luch  groups  as  in  the  preceding  ftone;  nor  could 
they  be  feparated  by  mechanical  means. 

The  attractable  metal  was  eafily  feparated  by  the  magnet; 
but  8^  grains  only  were  collected.  I  treated  them  with  nitric 
acid  and  ammonia,  as  in  the  preceding  cafe.  Nearly  one  grain 
of  earthv  matter  was  infolublc  ;  the  w  eight  was  therefore  re- 
duced to  rather  lefs  than  eight  grains.  The  oxide  of  iron, 
precipitated  by  ammonia,  weighed  eight  grains;  and  the  fa- 
line  liquor  gave  abundant  indications  of  nickel.  As  eight 
grains  of  this  oxide  of  iron  contain  nearly  fix  of  metal,  the 
quantity  of  nickel  in  the  bare  eight  grains  may  be  eftimated 
betv/ecn  one  and  two  grains.  Some  globular  bodies  were 
extracted,  but  too  few  to  analyfe. 

Since  the  pyrites  could  not  be  feparated,  I  colle6ted  150 
grains  of  the  flone,  freed  from  iron  by  the  magnet,  and  as 
exempt  as  poflible  from  globular  bodies.  TheJ'e  J50  grains 
I  firft  digefted  with  muriatic  acid,  that  the  pyrites  might  be 
decompofed,  and  every  thing  taken  up  which  could  be  dif- 
fojved  by  that  menftruum.  A  very  decided  difengaecmcnt 
of  fulphureted  hydrogen  gas  v.as  occafioned.  When  the  acid 
could  produce  no  further  action,  I  colleCted  the  undiflblved 
matter  on  a  filter,  and  boiled  it  with  the  moft  concentrate 
nitric  acid,  in  hopes  of  being  able  to  convert  the  fulphur, 
prcvioully  liberated,  into  fulpburic  acid  :  but  my  endeavours 
were  friiitlefs ;  for,  upon  the  addition  of  nitrate  of  barytes 
to  the  nitric  foIution_,  rendered  previoufly  tranfparent,  a  very 

infignificant 
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infignlficant  quantity  of  fulphate  of  barytes  was  obtained. 
The  furplas  of  barytic  nitrate  was  removed  by  fulphate  of 
potafh,  I  next  completely  edulcorated  the  raafs  which  re- 
mained infoluble  after  the  ailion  of  the  muriatic  and  nitric 
acids;  and,  adding  the  water  of  edulcoration  to  the  muriatic 
and  nitric  liquors,  evaporated  the  whole  for  lilica.  1  then 
fubmitted  the  mafe,  undiflolved  by  the  acids  and  the  water, 
to  the  treatment  with  potafli,  muriatic  acid,  and  evaporation, 
which  was,  in  the  firft  inftance,  applied  to  the  frone  from 
Benares.  The  ^w'ik.  precipitation  was,  as  in  that  analvfis,  alfo 
effected  with  carbonate  of  potafli ;  but,  inftead  of  endeavour- 
ing; immediately  to  extraft  alumina,  I  ignited  the  precipitate, 
that  the  alumina  or  filica  remaining  might  be  rendered  iii- 
fo'uble.  After  the  ignition,  I  feparated  the  oxide  of  iron 
with  very  concentrate  muriatic  acid ;  and  the  earths,  which 
were  left  perfectly  white,  I  heated  with  potafh,  until  they 
were  again  capable  of  being  taken  up  by  the  fame  acid.  The 
folution  fo  made  was  (lowly  evaporated  ;  and,  as  very  nearly 
every  thing  was  depolited  during  the  evaporation,  I  conckide 
all  was  filica.  The  proportions  refulting  from  this  fingle  ana- 
lyfis,  without  the  weight  of  fulphur  contained  in  the  pyrites 
irregularly  difl'eminated  through  the  whole,  were. 

Silica         _         _         _         -         _         ^o 
Magnefia  -         _         _         _         34 

Oxide  of  iron      -         -         -         -         52 
Oxi<le  of  nickel  .         -         .  3 

Examination  of  the  Stone  from  Yorijhire. 

The  mechanical  feparation  of  the  fubftanccs  in  this  ftone 
being  as  difficult  as  in  the  preceding  cafe,  I  was  necefl'arily 
fatisfied  with  fubmitting  it  to  the  fame  treatment.  I  col- 
lefted,  however,  34  grains  of  malleable  particles;  which,  by 
the  procefs  already  more  than  once  mentioned,  left  four  grains 
of  earthy  matter;  and,  by  yielding  37^  of  oxide  of  iron,  in- 
dicated about  four  grains  of  nickel. 

150  grains  of  the  earthy  part  of  the  ftone  were,  by  analyfis, 
refolvecTinto, 

Silica         -----         75 
Magnefia  -         -         -         -         37 

Oxide  of  iron       -         -         -         -         48 
Oxide  of  nickel  .         -         -  2, 
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Examination  of  the  Stone  from  Bohemia, 

The  probability  of  never  being  able  to  obtain  another  fpe- 
cimen  of  the  very  remarkable  fragment  of  this  fubliance,  did 
not  allow  me  to  trefpafs  more  on   the  lilicrality  of  Mr.  Gre-. 
ville,  than  to  detach  a  fmall  portion.     I  found  it  of  fimilar- 
compofition  to  that  of  the  three  preceding  (tones ;  and  the", 
count   de   Bournon    has    already    iliown   the  proportionate 
quantity  of  the  attractable  metal   to   be  very  confiderable. 
16^  grains  left  2'  of  extraneous  earthy  matter  j  and  yielded, 
by  the  treaiment  with  nitric  acid  and  ammonia,   174-  grains 
of  oxide  of  iron.     This  would  feem  to  induce  an  eftimation 
of  I ^  of  nickel  in  14  grains,  or  about  nine  per  cent. 

55  grains  of  the  earthv  part  of  the  (tone,  by  the  analytical 
treatment  of  the  two  former,  afforded. 

Silica         -----         25 
Magnefia  -         -  -  -  9^- 

Oxideofiron  -  _  -         23r 

Oxide  of  nickel  -  -         -  ji 


59r 
The  unufual  increafe  of  weight  In  the  refult  of  the  three 
laft  anaKTes,  notwithftanding  the  entire  lofs  of  the  fulphur 
in  the  pyrites,  is  obvioufiy  owing  to  the  metallic  ftate  of  the 
iron  combined  with  the  fulphur,  as  was  fliown  in  a  former 
inftance. 

I  have  now  concluded  the  chemical  examination  of  thefe 
four  extraordinary  fubilances.  It  unfortunately  dllTers  from 
the  analylis  made  by  the  French  academicians,  of  the  flonc 
prefented  to  them  by  tlie  abbe  Bachelay,  as  well  a?  from  that 
made  by  profeflbr  Barthold  of  the  flone  of  Ijlnfilheim.  It  i» 
at  variance  with  that  of  the  academicians,  inaUnuch  as  they 
found  neither  magnefia  nor  nickel.  It  differs  from  that  of 
Mr.  Bartholdj  as  he  did  not  find  nickel,  but  difcovered  Tome 
lime,  with  17  per  cent.  r>f  alumina.  With  regard  to  thefe 
differences,  I  have  to  fubmit  to  the  chemical  wrjrld,  whether 
magnefia  might  not  have  eluded  the  action  of  an  acid,  when 
the  aggrea;ation  of  the  integrant  parts  of  the  (lone  was  not 
deftroved  by  treatment  with  potaOi.  As  to  ihc  exiftence  of 
alumina,  1  do  not  abfolutely  deny  it ;  yet  I  muft  obfcrve, 
that  the  whole  of  the  earth  which  feemed  to  have  any  re- 
femblance,  however  fmall,  to  alumina,  was  at  molt  3  per 
cent.,  and  there  feems  good  reafon  to  confider  it  as  filica. 
Refpe6tiug  the  exiltence  of  lime  in  the  ftone  of  Enfiiheim,  I 
muit  appeal  to  profefTor  Barthold,  whether,  fuppofing  lime  a 
conllituent  part,  fulphale  of  lime  fiiould  not  have  been  formed, 

as 
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as  well  as  fulpbate  of  magnefia,  when  fiilphuric  acid  was  ge- 
nerated by  igniting  the  earths  and  pyrites.  And,  as  to  the 
proportion  of  alumina  in  the  fame  ftone,  I  would  afk,  at 
leaft,  whether  it  would  have  been  fo  confiderable  if  the  folu- 
tjons  formed  by  acids,  after  the  treatment  with  potafli,  had 
been  evaporated  to  the  requifite  drynefs :  not  to  obfervCj 
that  no  mention  is  made  of  any  examination  of  the  properties 
of  the  earth  called  alumina.  In  the  proportion  of  magnefia 
I  have  the  fatiifaclion  to  find  my  analyfis  correfpond  very 
nearly  with  that  of  profeflor  Earth  old  ;  and,  if  what  he  con- 
fidered  alumina  were  fuppofed  filica,  the  ftone  prefented  to 
the  French  academy,  the  ftone  of  Enfifheim,  and  the  four  I 
have  examined,  would  agree  very  nearly  in  filiceous  propor- 
tions. With  refpeft  to  the  nickel,  I  am  confident  it  would 
have  been  found  in  all,  had  the  metallic  particles  been  fcpa- 
rately  examined.  But,  whatever  be  thefe  variations,  the  mi- 
neralogical  defcription  of  the  French  academicians,  of  Mr. 
Barthold,  and  of  the  count  de  Bournon,  all  exhibit  a  ftriking 
conformity  of  chara6ler,  common  to  each  of  thefe  ftones; 
and  I  doubt  not  but  the  fimilarily  of  component  parts,  efpe- 
cially  of  the  malleable  alloy,  together  with  the  near  approach 
of  the  conlHtuent  proportions  of  the  earths  contained  in  each 
of  the  four  ftones,  the  immediate  fubje6l  of  this  paper,  will 
eflablifli  very  ftrong  evidence  in  favour  of  the  afiertion,  that 
they  have  fallen  on  our  globe.  They  have  been  found  at 
places  very  remote  from  each  other,  and  at  periods  alfo  fuffi- 
cientlydiliant.  The  mineralogifts  who  have  examined  them 
agree  that  they  have  no  refemblance  to  mineral  fubftances 
properly  fo  called,  nor  have  they  been  defcribed  by  mineralo- 
crical  authors.  I  would  further  urge  the  authenticity  of  ac- 
counts of  fallen  flones,  and  the  fimilarity  of  circumftances 
attendant  onfuch  phtenomena;  but  to  the  impartial  it  would 
be  fuperfliaous,  and,  to  thofe  who  difbelieve  whatever  they 
cannot  explain,  it  would  be  fruitlefs.  Attempts  to  reconcile 
occurrences  of  this  nature  with  known  principles  of  philo- 
fophy,  it  is  true,  are  already  abundant;  but  (as  the  earl  of 
Briflol  has  well  expreflTed)  they  leave  us  a  choice  of  difficulties 
equally  perplexing.  It  is,  however,  remarkable  that  doftor 
Chladni,  who  feems  to  have  indulged  in  thefe  fpeculations 
with  moil  fuccefs,  fhould  have  conne6led  the  defccnt  of  fallen 
Hones  with  meteors;  and  that,  in  the  narrative  of  Mr.  Wil- 
liams, the  defcent  of  the  ftones  near  Benares  fliould  have 
been  immediately  accompanied  with  a  meteor. 

No  luminous  appearance  having  been  perceived  during  the 
day  on  which  the  ftone  fell  in  Yorkftiire,  it  muft  be  admit- 
ted, rather  militates  againft;  the  idea  that  thefe  ftones  are  the 
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fnbftances  which  produce  or  convey  the  light  of  a  meteor,  or 
that  a  meteor  mull;  neceflTarily  accompany  them  *.  Yet  the 
ftones  from  Sienna  fell  amidll  what  was  imagined  lightning, 
but  what  might  in  reality  have  been  a  meteor.  Stones  were 
alfo  found  after  the  meteor  feen  in  Gafcony,  in  July  1790. 
And  Mr.  Falconet,  in  the  memoir  I  have  already  quoted, 
relates,  that  the  ftone  which  was  adored  as  the  mother  of 
the  gods,  was  a  bcetilia',  and  that  it  fell  at  the  feet  of  the 
poet  Pindar,  enveloped  in  a  ball  of  fire.  He  alfo  obferves, 
that  all  the  bcetll'ia  had  the  fame  origin. 

I  ought  not,  perhaps,  to  fupprefs,  that  in  endeavouring  to 
form  an  artificial  black  coating  on  the  interior  furface  of  one 
of  the  Hones  from  Benares,  by  fending  over  it  the  eleftrical 
'charge  of  about  37  fquare  feet  of  glafs,  it  was  obferved  to 
become  luminous,  in  the  dark,  for  nearly  a  quarter  of  an 
hour;  and  that  the  track  of  the  electrical  fluid  was  rendered 
black.  I  by  no  means  wlfli  to  lay  any  ftrefs  upon  this  cir- 
eumftance ;  for  I  am  well  aware  that  many  fubflances  be- 
come luminous  by  eleftricity. 

But,  ihould  it  ever  be  dilcovered  that  fallen  ftones  are  ac- 
tually the  bodies  of  meteors,  it  would  not  appear  fo  problema- 
tical, that  fuch  mafies  as  thefe  Hones  are  ibmetimes  repre- 
fented,  do  not  penetrate  further  into  the  earth  :  for  meteors 
move  more  in  a  horizontal  than  in  a  perpendicular  dire6lion  ; 
and  we  are  as  abfolutely  unacquainted  with  the  force  which 
impels  the  meteor,  as  with  the  origin  of  the  fallen  (tone. 

Before  I  clofe  this  fubjeft,  I  may  be  particularly  expefted 
to  notice  the  meteor  which,  a  few  months  ago,  traverfed  the 
county  of  Suffolk.  It  was  faid  that  part  of  it  fell  near  Saint 
Edmundlbury,  and  even  that  it  fet  fire  to  a  cottage  in  that 
vicinity.  It  appeared,  from  inquiries  made  on  the  ipot,  that 
fomething,  ieemingly  from  the  meteor,  was,  with  a  degree 
of  reafon,  believed  to  have  fallen  in  the  adjacent  mea- 
dows; but  the  time  of  the  combullion  of  the  houfe  did  not 
correfpond  with  the  moment  of  the  meteor's  franfition.  A 
phsenomenon  much  more  worthy  of  attention  has  fince  been 
defcribed  in  the  Phiiofophical  Magazine.  On  the  night  of 
the  5th  of  ^^-pril  1800,  a  body  wholly  luminous  was  feen, 
in  America,  to  move  with  prodigious  velocity.  Its  apparent 
fize  was  that  of  a  large  houfe,  70  feet  long;-  and  its  elevation 
above  the  furface  of  the  earth  about  200  yards.  The  light 
produced  efle6ls  little  fhort  of  fun-beams;  and  a  confiderable 
degree  of  beat  Vvas  felt  by  thofe  who  faw  it,  but  no  elc&ric 
fenfation.     Immediately  after  it  difappeared  in  the  north- 

•  In  the  account  of  the  ftone  which  fell  in  Portugal,  no  mentioa  is 
iDade  either  of  a  meteor  or  lightning.  '  ' 

weft. 
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weft,  a  violent  rufhing  noife  was  heard,  as  if  the  phffTtoifj^- 
non  were  bearing  down  the  foreft  before  it  j  and,  in  a  fe\^ 
feconds  after,  there  was  a  tremendous  ciafh,  caufing  a  very 
fenfible  earthquake.  Search  being  afterwards  made  in  thsi 
place  where  the  burning  body  fell,  every  vegetable  was  found 
burnt,  or  greatly  feorched,  and  a  confiderable  portion  of  the 
furface  of  the  earth  broken  up.  We  h;;ve  to  lament  that 
the  authors  of  this  account  did  not  fearch  deeper  than  the 
furface  of  the  ground.  Such  an  imhienfe  body,  though 
moving  in  a  horizontal  direction,  could  not  but  be  buried  to 
a  confiderable  depth.  Should  it  have  been  more  than  the 
femblance  of  a  body  of  a  peculiar  nature,  the  lapfe  of  ages 
may  perhaps  effe<!i  what  has  now  been  negle6ted ;  and  its 
magnitude  and  folitary  fiiuation  become  the  aftonilhment  of 
future  phil'jfophers. 

This  leads  me  to  fpeak  of  the  folitary  mafs  of  what  has 
been  called  native  iron,  which  v/as  difcovered  in  South  Ame- 
rica, and  has  been  defcribed  by  Don  Rubin  de  Celis.  Its 
weight  was  about  15  tons.  The  fame  author  mentions  an- 
other infulatcd  mafs  of  the  fame  nature.  The  whole  account 
is  exceedingly  interefting ;  but,  being  already  publKhed  in 
the  Philofophical  Tranfattions  for  the  year  1788,  it  needs 
not  be  here  repeated. 

Mr.  Proull  has  fliown  the  mafs  particularly  defcribed^  not 
to  be  wholly  iron,  but  a  mixture  of  nickel  and  iron.  The 
truftees  of  the  Britifh  Mufajuni,  who  are  in  polTeflion  of  fome 
fragments  of  this  mafs,  fent  to  the  Royal  Society  by  Don 
Rubin  de  Cell?,  have  done  me  the  honour  to  permit  me  to 
examine  them  ;  and  1  have  great  fati&faftion  in  agreeing  with 
a  chemiil  fo  juftly  celebrated  as  Mr.  Proull. 

[To  be  continued  } 


LV.  A  Diffcrtat'ton  on  the  Ref.effion  ar-d  'Refraflion  of  Light 
from  Vapours,  Fogs,  Mifls,  &c.  j  ivifh  an  Accourt  of  Jome 
curious  thicyiornena  proceeding  from  thofe.  Cazifes,  feen  in 
Ireland  in  the  Years  1796,  1797,  and  iSoi*  By  Wil- 
liam Beauford,  a.m. 

To  Mr.  Tillocb.       „  ^,.     .      ,    , 

SIR,  Dublin.  Aug.  ?,  iSc2. 


I 


F  the  following  philofophic  inveftigation  of  fome  curious 
pheenomena  be  a'dapted  to  your  excellent  publication,  the 
Philofophical  Magazine,  it  is  at  your  iervice. 

Of  all  the  phaenomena  exhibited  bv  nature  in  her  various 
operations,  there  are  none  more  curious  and  extraordinary 

than 
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than  thofe  reprefented  by  the  reflexion  and  refra6li6n  of  light 
from  fogs  and  vapours  arifing  from  the  fea,  lakes, and  morafles, 
replete  with  marine  and  vegetable  fails.  For  fuch  vapours,  by 
jTjeans  of  the  faid  lalts,  form  various  poiiftied  furfaces,  whieh 
reflect  and  refra6t  the  light  of  the  fun,  and  even  the  n-!oon,  in 
various  directions  ;  thereby  not  only  diftorting  but  multioiying 
the  images  of  objefts  repreiented  to  them  in  a  mofi:  furpriting 
manner;  formmg  not  only  images  of  cadles,  palaces,  and 
other  buildings,  in  various  ftyles  of  architecture,  but  the  raoft 
beautiful  landfcapes,  fpacious  woods,  groves,  orchards,  mea- 
dows, with  companies  of  men  and  women,  with  herds  of 
cattle,  walking,  ftanding,  lying,  &c.,  and  all  painted  with 
fuch  an  admirable  mixture  of  light  and  (liade  that  it  is  im- 
poffible  to  form  an  adequate  concepiion  of  the  picture  with- 
out feeing:  not  any  fcenery  reprefented  bv  the  camera  oh/cura 
can  be  more  beautiful,  or  more  like  faithful  reprefentalions 
of  nature. 

Though  thefe  curious  and  elegant  phsenomena  are  not  pe- 
culiar to  any  age  or  country,  they  are  more  freqiientlv  feen, 
on  the  fea-coa(ts;  and  though  in  fonie  refpecSts  comnion  in 
fuch  fituations,  thev  have  hitherto  been  fo  little  noticed  by 
the  intelligent  part  of  mankind  as  to  be  fc?rce  known  to  exift. 
The  only  ones  which  feem  at  prefent  to  have  attra6ted  the 
attention  of  the  curious,  are  thofe  frequently,  during  the 
fummer  feafon,  feen  on  the  fouthern  coafts  of  Italv,  near 
the  antient  city  of  Rhegium ;  and  even  to  this  attention  they 
Were  directed  by  the  fifhermen  and  country  pe<fants,  who  in 
their  native  tongue  call  them  fata  morgana^  or  daviajata-  mor- 
gana'^. They  are,  however,  frequently  noticed  by  the  Eng- 
lifti,  Erfe,  and  Iriih  peafants,  fifhermen,  and  mariners;  and 
denominated  in  the  languages  of  the  two  \aX\.cr  feadhreagb 
mairethmbe,  or  fea  fairies,  and  duna  feadhreagh,  fairy  caftles. 
The  Erfe  fifhermen  among  the  weficrn  ifies  of  Scotland  fre- 
quently fee  reprefented  on  barren  heaths  and  naked  rocks 
beautiful  fields,  woods,  and  caflles,  with  numerous  flocks 
and  herds  grazing,  and  multitudes  of  people  of  both  fexes  in 
.various  attitudes  and  occupations.  Thefe,  as  they  know  no 
fuch  objects  really  exifi,  they  confiantly  attribute  to  inchant- 
ment,  or  the  fairies.  They  are  alfo  frequently  feen  on  the 
tt^alls  of  Norway,  Ireland,  and  Greenland f.  On  the  eaftern 
and  weflern  coafts  of  South  America,  even  on  the  highefl 
fummit  of  the  Atides,  the  fata  morgana  is  met  with.  AHo 
far  out  at  fea,  in  the  midft  of  the  Atlantic  and  Pacific 
oceans,  the  adventurous  mariner  fometimes  obferves  them; 

*  Swii^bnrnt's '^i-iv£l<;.  f  Craiitz's  Hiftory  of  Greenland. 
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and  though  well  known  under  the  name  of  fog  hanh,  yet 
has  their  appearance  been  fo  impofing  as  to  ilhuie  the  niceft 
fcrutiny,  and  to  promife  refrefliments  to  the  fatigued  and 
fea-worn  mariner  which  he  could  not  obtain.  The  moft 
antient  account  of  thefe  aerial  cafllcs  and  iflands  which 
has  been  tranfmitted  to  us,  is  ihe  reprcfentation  of  a  beau- 
tiful ifland  fituated  nearly  in  the  middle  of  the  Atlantic 
ocean,  between  the  coads  of  Ireland  and  Newfoundland, 
firft  obferved  by  fome  Danifh  and  Irifli  filliermcn  about  the 
year  900,  and  from  that  period  to  the  commencement  of  the 
14th  century  frequently  by  the  Anglo-Saxon,  Englifh,  and 
French  fiflbermen  and  mariners*. 

But,  as  this  ifland  could  never  be  approached,  it  was  called 
the  inchanted  ijland,  and  fuppofed  by  the  maritime  inhabi- 
tants of  Scotland,  Ireland,  France,  and  Spain,  to  be  the 
country  of  departed  fpirits,  and  confequently  denominated  ia 
Erfe  Flath  Inn'is,  or  the  Noble  Ifland;  in  Irifli  Hy  Brajilf 
or  the  Country  of  Spirits;  by  the  Anglo-Saxons,  Icockane, 
or  the  Country  in  the  Waves ;  and  by  the  French  and  Spa- 
niards, who  fuppofed  it  to  confill  of  two  diftin6l  iflands, 
Brajil  and  yi/fmanda,  or  the  Iflands  of  Ghofls.  And  fo 
much  perfuaded  were  geographers  of  the  i6th  and  J7th  cen- 
turies of  their  real  exiflence,  that  they  have  place  in  all  or 
niofl  of  the  maps  of  the  Atlantic  in  thofe  periods;  and  even 
in  the  laft  century  De  I'Ifle,  the  French  geographer,  in  his 
maps  has  placed  them  as  follows  :  Brafil,  lat.  51''  north,  long. 
i°eaft  of  Ferror;  and  AfTmunda,  lat.  46^  30'  north,  long.  356° 
taft  of  Ferror.  Even  fo  late  as  about  the  year  1750  an  Eng- 
lifh  flnp,  returning  from  Newfoundland,  near  lat.  50'^  north 
difcovered  an  ifland  not  heretofore  knov^'n,  which  not  only 
appeared  fertile,  but  covered  with  verdant  fields  and  fliady 
\voods,  among  which  cattle  were  feen  to  graze ;  and  only  the 
appearance  of  a  violent  furge  hindered  the  captain  and  crew 
from  landing,  according  to  their  defire  f.  So  well  convinced, 
however,  were  they  of  its  real  exiftence,  that,  on  arriving  at 
London,  fhips  were  ordered  out  to  complete  the  difcovery  : 
but  no  ifland  could  be  found,  nor  has  any  land  been  difco- 
vered in  that  track  from  that  time  to  the  prefent.  Commo- 
dore Byron,  in  his  Voyage  round  the  World^  mentions  a  fog 
bank  in  a  high  fouthern  latitude,  which  appeared  like  an 
ifland,  with  capes  and  mountains,  deceiving  the  moft  expe- 
rienced feamen  on  board  for  fome  time. 

From  thefe  evidences  of  the  frequent  appearance  of  the 
fata  morgana^   I  fhall  proceed  to  defcribe  fome  feen  near 

*  Iceland.  Ann.  Ortelius  in  Thelauro  Geo.  Antient  Sax.  Poem, 
•f-  Swinburne's  Travels. 
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the  town  of  Youghal,  in  the  county  of  Cork,  Irelandj  hi  the 
years  1796,  T797,  and  1801,  according  to  the  annexed  views 
(fee  Plate  VIll.)  drawn  on  the  fpot  by  a  young  lady,  on« 
among  numbers  of  the  fpe6tators<  The  firft  was  feen  on  the 
21  ft  ot  Oclober  1706,  about  four  o'clock  in  the  afternoon, 
the  fun  clear:  it  appeared  on  a  hill,  on  the  county  of  Water- 
ford  fide  of  the  river,  and  feemed  a  walled  town  with  a  round 
tower,  and  a  church  with  afpire;  the  houfes  perfect,  and 
the  windows  dittin£t.  Behind  the  houfes  appeared  the  maft 
of  a  (hip,  and  in  the  front  a  lingle  tree,  near  which  was  a 
cow  grazing;  whilft  the  Waterford  hills  appeared  di(tin6tly 
behind.  In  the  fpace  of  about  half  an  hour  the  fpire  and 
round  tower  became  covered  with  domes,  and  the  o6tagonal 
building,  or  rather  round  tower,  became  a  broken  turret. 
Soon  after  this  change,  all  the  houfes  became  ruins,  and 
their  fragments  feemed  fcattered  in  the  field  near  the  walls: 
the  whole  in  about  an  hour  difappeared,  and  the  hill  on 
which  it  flood  funk  to  the  level  of  the  real  field.  The  hill 
and  trees  appeared  of  a  bright  green,  the  houfes  and  towers 
of  a  clear  brown,  with  their  roofs  blue. 

On  the  9th  of  March  1797,  another  fimilar  phaenomenon 
was  obferved  by  the  fame  perfon,  in  company  with  feveral 
others,  about  eight  o'clock  in  the  morning,  on  the  fea,  fouth- 
eaft  of  the  town  of  Youghal.  It  had  the  appearance  of  a 
walled  town  fituated  on  a  hill.  On  one  fide  were  houfes  in 
ruins,  and  the  ruins  of  a  caftle  which  feemed  to  fall  into  the 
fea.  In  the  middle  were  two  towers  broken,  on  one  of  which 
was  a  flag  flying,  with  houfes  in  ruins  between  them  and 
the  caftle.  On  the  fouth  were  walls  and  a  round  tower  with 
windows,  which  appeared  broken  in  the  middle.  The  hill 
on  which  the  whole  fcene  was  placed  was  green  and  brown, 
and  the  buildings  purple  and  brown,  clear  and  brilliant, 
much  refembling  a  tranfparent  painting.  The  wall  which 
furrounded  the  town  was  of  a  darker  brown,  with  great  holes 
as  if  made  by  cannon  fliot.  The  fea  was  calm  and  ferene, 
and  the  whole  together  formed  a  charming  view;  but  it  is 
not  known  how  long  the  fcene  continued,  as  the  party  was 
obliged  to  leave  the  ftrand  before  it  vanifhed.  What  in- 
creafed  the  beauty  of  the  fcene  was  the  finenefs  of  the  morn- 
ing, and  the  (hips  which  appeared  to  pafs  behind  it. 

In  June  1801,  about  five  o'clock  on  a  fine  morning,  all  the 
coall  oppofite  the  river  of  Youghal,  on  the  Watcrlord  fide, 
was  covered  with  a  denfe  vapour :  that  on  the  right  next  the 
fea  had  the  reprefentation  of  an  alpine  couritry  ;  the  diftant 
fcarpy  mountains  feemed  covered  with  fnow,  whilft  the  fore- 
ground, of  a  brown  colour,  refembled  woods  and  a  cultivated 
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country.  Soon  the  fnow  was  feen  to  roll  down  the  fides  of 
the  mountains  into  the  valleys  beneath,  and  left  the  gray 
rocks  of  the  mountains  naked  and  Iharp.  As  the  fun  in- 
creafed  in  power,  the  vapour  vanifned.  On  the  left,  the 
river  and  adjacent  country  were  alfo  covered  with  a  vapour, 
but  of  quite  different  appearance  from  the  former.  The 
country  fcemed  laid  out  in  lawns  and  improvements,  in 
which  were  fituated  three  gentlemen's  feats ;  the  houfes  well 
defined,  the  windows  and  doors  dillin6l ;  feme  of  the  win- 
dows appeared  open,  and  brafs  knockers  were  feen  on  the 
doors.  From  the  houfes  were  beautiful  Ihrubberies  bordered 
with  white  Chinefe  paling;  behind  the  flirubberies  were 
forefts  of  pines  ;  and  diftr.nt  mountains,  in  fine  perfpe6live, 
clofed  the  Icene.  Belbie  the  houfes  in  the  lawns  were  clumps 
of  fine  forell  trees.  In  about  half  an  hour  two  of  the  houfes 
vaniflied,  and  the  clumps  in  front  diflippeared,  and  in  their 
place  a  fine  oak  fprang  up,  which  was  the  laft  that  quitted 
the  fcene.  The  iuu  becoming  powerful,  the  vapour  was  ra- 
refied, and  the  entire  magic  diianpeared. 

The  two  formtr  of  the  exhibitions  of  \\\e.  fata  morgana 
were  evidently  caufed  bv  the  reflet^tion  of  fome  of  the  build- 
ings and  other  parts  of  the  town  of  Youghal  in  a  denfe  va- 
pour or  fog  ftrongly  illuminated  by  the  fun.  But  in  order  to 
have  an  adequate  idea  of  the  nature  of  the  phsenomenon,  let 
AG  (fig.  I.)  be  a  fog  bank  or  denfe  vapour,  whofe  furface 
next  the  fun  is  uneven,  and  formed  of  a  variety  of  planes 
capable  of  reflefting  light,  as  AB,  BC,  CD,  DE,  EF,  and 
FG.  Let  O  be  a  houfe  and  tree.  ISlow,  by  the  laws  of  op- 
tics, if  a  fpeftator  be  fo  fituated,  as  at  I,  that  the  reflexive 
rays  proceeding  from  the  incident  ones  OG,  OF,  &c.  meet 
the  eye  of  the  fpectator  at  I,  t})e  image  of  the  houfe  and  tree 
at  O  will  be  multiplied  into  thetov\n  vr,  in  which,  if  the 
furface  DE  is  cylindrical  and  fomcwhat  irregular  at  the  top, 
the  image  of  the  houfe  will  be  transformed  into  a  tower,  and 
the  roof  into  a  fpire,  with  the  chimney  a  flag.  Alfo,  if  any 
of  the  other  planes  be  imperfect:,  the  imaL'^es  refletled  there- 
from will  be  imperfe6l,  and  the  houfes  appear  in  ruins.  If 
the  fpetStator  moves  from  I  to  L,  and  during  that  time  the 
air  fliould  change  any  of  the  furfaces,  the  reprefentation  will 
be  fomewhat  changed ;  the  image  of  O,  from  the  plane  DE, 
will  become  a  tower  with  a  dome,  and  the  whole  will  aj)pear 
as  at  xy.  As  the  wind  changes  the  form  of  the  fog,  or  the 
pofition  of  the  fun  or  clouds  alters  the  lights,  the  entire  re- 
prefentation will  difappear,  or  fulTer  confiderable  changes: 
on  which  account  none  of  thofe  aiirial  exhibitions  continue 
"aay  leiigth  of  time_,  and  always  in  calm  wealiier  and  a  clear 
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fky,  if  the  pifture  is  brilliant;  for,  though  thofe  fog  banks 
often  appear  in  dai  k  or  cloudy  weather,  the  refleftion  is.  im- 
ferfe6l,  and  reprefents  onlv  confufed  images  of  rocks,  moun- 
tains, and  capes.  Though  did  ant  objcds  are  reficited,  thofe 
immediaiely  under  or  l^chind  will  be  rffra6ted.  Thus  in 
fig.  2.  if  a  vapour  rcfts  up(ni  an  horizontal  plane  AB,  the 
point  B  will  be  refraded  to  a,  when  the  plane  will  reprefent 
a  hill  10  a  fpeftator  at  I.  The  fcencry  may  alfo  be  repre- 
fentcd  by  refraCrlion  onlv;  for,  if  'he  fog  or  vapour  fliould 
contain  two  fuiooth  furfaces  oppofite  to  each  oiher,  in  the 
manner  of  a  double  concave  k-ns,  objefts  will  be  fecn  re- 
fracted, though  much  diminiilied  in  apparent  magnitude; 
and  if  one  or  both  of  the  concave  furfaces  (liould  be  com- 
pofed  of  different  inclined  planes,  a  fingle  objeA  will  be  va- 
rioufly  multiplied  and  transformed.  Thus  Lt  AB  (fig.  3.) 
reprefent  a  vapour,  whofe  furfaces  are  concave  and  tranfpa- 
rent,  but  of  different  faces,  as  CD,  DE,  and  EF,  the  object 
M  will  be  fecn  by  a  fpe^lator  at  G  fmall  and  at  a  great  di- 
flance  be}ond  M,  and  multiplied  as  at  PQ.  And  this  Cife 
was  exhibited  from  a  boe  vapour  in  the  county  of  Kiidare  in 
the  year  1787.  About  eleven  o'clock  in  the  morning,  the  i^nn 
fliining  clear,  a  hill  appeared,  about  a  mile  dirtant,  coveied 
with  trees  and  houfes,  where  it  was  known  there  was  only 
a  plain  field;  the  phrEnomencn  being  caufed  by  a  houfe  and 
garden  refr.-'fted  through  a  denfe  and  facetwife  concave  vapour 
arifing  from  the  bog. 

Thefe  phaenomena  are  alfo  frequently  caufed  by  the  light 
jrefraeted  through  the  crvffalline  parts  of'the  vapour,  without 
any  of  the  adjacent  objefts  being  either  refra6lcd  or  reflefted. 
For  the  vapour,  being  formed  mto  different  parts,  the  light 
refrafted  through  them  caufes  the  confufed  appearance  of 
ruins,  honfes,  woods,  lawns,  &c.  in  the  fame  manner  as  a 
board  covered  in  an^  irregular  manner  with  black  and  white 
fpots  mixed  w-ith  lines,  will  at  a  certain  didance  refemble  a 
landlcape  with  woods,  ruins,  houfes,  trees,  cafiles,  Sec,  and 
under  luch  impolinor  forms  as  to  appear  real  rcprefentations. 
Of  this  fpecies  of  the  fata  morgana  feem  to  be  thofe  feen  at 
Youghal  in  1 801  before  fpoken  of :  but  in  whatever  manner 
the  rcprefentations  from  vapours  and  fogs  are  formed,  the 
weather  muff  be  calm  and  fcrene,  otherwife  the  vapours  \vi!| 
fie  broken  and  difperfcd  by  the  wind. 
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X.VT.   An  lEiffay  on  the   Colours  obtained  from  the  metalKe 
Oxides^  and  fixed  by   t'ujion  on  dij^erent  I'iii-eous  Bodies. 
By  Alexander  Brogniart,  Diredor  of  the  National' 
^lanufa6lory  of  Porcelain  at  Sevres,  Engineer  of  Mines, 

X  HE  art  of  employing  metallic  oxides  for  colouring  by 
fufion  different  vitreous  matters,  is  of  verv  great  antiiiuiiy  : 
every  body  knows  that  the  antients  maiuif;it^lured  coloured 
glafs  and  enamel,  and  that  this  artwa«  pra(!^ifed  in  particular 
By  the  Egyptians,  the  firft  people  who  in  this  manner  imi- 
tated precious  Itones. 

The  praftice  of  this  art  in  modern  times  has  been  carried 
to  a  high  degree  of  perfection  :  but  the  theory  has  been  neg- 
lefted ;  it  is  almoft  the  only  one  of  the  chemical  arts  in 
which  no  attempt  has  yet  been  made  to  apply  the  new  prin- 
ciples of  that  fcjence. 

The  very  numerous  worl<s  which  treat  on  the  method  of 
preparing  and  appl\  ing  vilrifiable  nietaliic  colours,  either  con- 
tain no  theory,  and  confetjuently  no  general  principles,  or 
give  only  explanations  founded  on  hypothefes,  often  ridicu- 
lous, which  formerly  compofed  the  theory  of  chemiftrv. 

One  of  the  belt,  becaufe  it  is  the  work  of  an  enlig'  tencd 
artift,  is  the  Traite  de  la  Peintre  en  Email  de  Montamy.  The 
archives  of  the  national  m.anufa6lure  of  Sevres  contain  alfo 
limple  and  excellent  procefles  for  the  fabrication  of  (olours. 
The  authors  of  them  are  MeflVs.  Baillv,  Fonte  liau,  and 
Montiony;  but  they  are  mere  defcriptions,  without  any  ob- 
fervation  which  can  conduiSl  to  general  principles. 

The  other  works,  fuch  as  that  of  Kunckel,  and  the  manu- 
fcripts  of  Hellot  in  the  poffeffion  of  ihe  manufaAory  of  Se- 
vres, and  the  two  Encyclopaedias,  prefent  only  an  undigefted 
affcmblage,  a  compilation  without  choice  and  without  rea- 
foning,  of  a  multitude  of  proceflTes  colleded  from  all  quar- 
ters. When  fome  knowledge  of  the  art  has  been  obtained, 
it  is  cafier  to  invent  a  proccfs  than  to  difcover  among  that 
variety  of  recipes  the  one  which  ought  to  be  preferred. 

It  has  been  remarked,  that  one  of  the  moft  certain  figns  of 
the  progrcfs  made  by  a  fcience  towards  perfection  is  the  pof- 
fibility  it  leaves  of  collecting  the  fafts  that  compofe  it  into 
one  ryrtcm,from  which  general  principles  might  be  deduced; 
it  is  at  this  epoch  alone  that  it  deferves  the  name  of  fcience  j 
and  it  is  to  an  expolition  of  its  principles  thus  generalized 

*  From  the  Joianal  dei  Mines,  No.  67. 
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that  the  appellation,  more  impofing  than  corre6l,  ofphilo- 
fophy  of  fcicnce  has  been  given. 

The  arts,  wiiioh  are  often  rather  a  branch  of  a  fcience  than 
the  mere  application  of  one  of  its  parts,  prefent  fa^ts  equally 
fufceptible  of  beina  united  in  a  fyftcmatic  form  :  to  carry 
them  foon  to  perfetiion,  it  is  fiifficient  that  they  are  pra61:ifeJ 
hy  men  habituated  to  diftinguifli  relations,  and  to  deduce  con- 
fequences  fiom  them. 

The  learned,  who  by  more  elevated  fpeculations  are  re- 
moved from  the  pra*itice  of  the  arts,  perceive  the  principles 
of  them  more  readily  :  they  can  apply  their  relearches  in  a 
more  du'e<5l  manner  to  the  advancement  of  them  ;  and  their 
progrefs,  guided  by  reafoning,  will  be  more  certain,  more 
direct,  and  more  rapid. 

I  obferved  that  the  art  of  preparing  and  ufing  vitrifiable 
colours  was  fufceptible  of  the  improvement  I  have  pointed 
out,  and  tliat  tfie  facls  of  which  it  is  compofed  begin  to  be 
fufficieatly  numerous  and  correct  to  be  exhibited  in  a  general 
manner.  I  have  thought  that  an  accurate  knowledge  of  thefe 
fa6ts,  and  an  expofition  of  the  principles  by  which  they  are 
connedted,  and  which  muft  naturally  lead  to  an  explanation 
of  a  great  many  of  them,  might  be  interefting  to  chemifts, 
who,  employed  in  more  general  and  more  important  re- 
fearches,  cannot  be  acquainted  with  all  the  details  of  an  art 
which  is  exceediuoly  complex. 

I  was  defirous  alfo  to  give  chemifts  an  exa6l  knowledge  of 
the  principles  of  this  art,  in  order  that  they  may  be  enabled 
to  determine  with  more  certainty  what  novelty  there  may 
really  be  in  the  procefl'es  fubmitted  to  their  opinion. 

In  a  word,  I  have  thought  it  might  be  of  utility  to  the 
arts,  and  that  it  was  the  duty  of  the  national  manufa6lory 
of  Sevres  to  make  known  the  pretended  fecret  of  the  compo- 
fition  of  thofe  porcelain  colours  which  are  unalterable  in  the 
fire..  It  is  well  known  that  thefe  colours  were  prefented  to 
he  Inftitute,  in  the  year  6,  by  a  porcelain  manufacturer 
jullly  c(teemed  for  the  beauty  of  the  works  which  come  from 
his  manufa6lory.  I  fliould  not  have  ventured  to  publidi  this 
fecret  had  it  been  intruded  to  me;  but  when  it  is  known,  I 
hope  I  (Imll  not  be  fuipe6led  of  having  in  the  lead  abufed  the 
confidence  repofed  in  me. 

From  what  h:is  been  faid  it  may  be  readily  feen  that  my 
objeft  is  not  to  give  a  detailed  account  of  the  exacSl  compofi- 
tjon  of  all  the  vitri.^able  colours;  fuch  a  labour  cannot  be  the 
rubje6l  of  a  fingle' memoir. 

It  is  well  known  that  all  vitrlfiable  colours  have  for  their 
Y  4  bafis 
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bafis  metallic  oxiJcs ;  but  all  the  metallic  oxides  are  not 
proper  for  this  purpofe:  beficles,  as  they  arc  not  vitritiable 
by  thenifelves,  they  can  fcarcelv  ever  be  employed  alone. 

Hishly  volatile  oxidt-s,  and  iJiofe  which  adhere  little  to 
the  gre;U  quantity  df  oxygen  they  contain,  either  cannot  be 
employed  in  any  manner,  as  the  oxide  of  mercur\  and  that  of 
affenic,  or  are  evnpioyed  only  as  agents.  T  he  colour  they 
prefent  cannot  be  depended  on^  fince  they  muli  lofe  it  in  the 
flighted  heat  by  loling;  a  part  of  their  oxygen  :  fuch  are  the 
puce-coloured  and  red  oxides  of  lend^  the  yellow  oxide  of 
gold,  &c. 

Oxides  in  which  the  proportions  of  oxygen  are  fufceptible 
of  varying  with  too  much  facility  are  rarely  employed  :  the 
oxide  of  iron,  though  black,  is  never  employed  for  that  co- 
lour; and  the  green  oxide  of  copper  is,  under  many  circum- 
ftanccs,  very  uncertain. 

I  have  fald  that  oxides  alf)ne  are  not  fufceptible  of  fufion  : 
however,  rs  they  are  dcflined  to  be  applied  in  thin  llrata  on 
•vitrifiable  fubllances,  they  may  be  attached  to  them  by  a 
violent  heat.  But,  except  the  oxides  of  lead  and  bifmuth, 
they  would  give  only  dull  colours.  The  violent  heat,  often 
neceffary  to  fix  them,  would  change  or  totally  deftroy  the 
colours.     A  flux  then  i^;  added  to  all  metallic  oxides. 

This  flux  is  glafs^  lead,  and  (ilex ;  glafs  of  borax,  or  a  mix- 
ture of  both. 

Its  general  efTeft  is,  to  give  fplendour  to  the  colours  after 
theii-  fufion ;  to  fix  them  on  the  article  which  is  painted,  by 
promoting  more  or  lefs  the  foflening  of  its  furface;  to  en- 
velop the  metallic  oxides,  and  to  prelerve  their  colour  by 
iheltering  them  from  the  conta^-l;  of  the  air:  in  a  word,  to 
facilitate  the  fullon  of  the  colour  at  a  low  temperature  not 
capable  of  deftroving  it. 

The  obfervation  which  proves  the  latter  ufe  of  fluxes  is 
taken  from  the  delicate  colours,  fuch  as  carmine  obtained 
from  gold  :  thefe  colours  require  much  more  flux  than  others.' 
Metallic  oxides  are  employed  fometimes  dire6lly,  and  merely 
mixed  with  their  flux,  without  being  previou fly  fufed  with  it: 
thefe  colours  are  thofe  which  a  ftrong  heat,  or  heat  too  often 
repeated,  would  alter.  It  mav  be  readily  conceived  that  a 
ftroncrer  and  longer  continued  heat  is  neceflkry  to  fufe  a  cru- 
cible full  of  coloured  glafs,  than  a  flratum  of  colour  not  the 
tenth  part  of  a  millimetre  in  thicknefs. 

I  fhall  return  to  this  fubjecl  when  I  come  to  fpeak  of  the 
reds  obtained  from  gold. 

In  many  circumftances,  oxides  are  fufed  previoufly  \v\xh 
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jlhetr  flux,  and  afterwards  ground.  In  fpeaking  of  colours  ia 
particular,  I  fliall  point  out  thole  which  experience  this  kind 
of  fnfion. 

Thefe  general  principles  are  fo  finiple  that  it  is  not  necef- 
fary  to  enl  irc^e  on  them  further. 

I  fhali  fpeak  here  only  of  th"  application  of  metallic  col')urs 
to  vitreou*  biddies  or  to  vitreous  furfiKes. 

Thefe  bodies  may  be  divided  into  three  clafTes,  very  diflin^ 
by  the  nature  of  the  fubftances  which  compofe  them,  the 
effefts  produced  on  thcni  by  the  colours,  and  the  changes 
they  experience.     Thefe  clalfes  are  : 

ift.  Enamel,  foft  porcelain,  and  all  crufts,  enamels,  or 
glaf'*,  that  contain  lead  in  a  notable  quanticy. 

2d,  Hard  porcelain,  or  porcelain  which  has  a  crufl  of 
feld-fpar. 

3d,  Glafs  in  the  compofition  of  which  no  lead  enters,  fuch 
as  common  window-glafs. 

1  fliall  here  examine  in  fucceffion  the  principles  of  the 
compofition  of  thefe  colours,  and  the  general  phenomena 
they  exhibit  on  thefe  three  kinds  of  bodies. 

Colours  for  painting  in  enamel  are  thofe  moll"  antientljr 
known  :  the  recipes  found  in  the  works  I  ha\e  already  iiien- 
tioned,  all  relate  to  thefe  colours. 

It  is  well  known  that  enamel  is  glafs  rendered  opake  by 
the  oxide  of  tin,  and  exceedingly  fufible  by  the  oxide  of  lead. 
It  is  the  oxide  of  lead,  in  particular,  contained  in  it  that  gives 
it  properties  very  different  from  thofe  i<t  the  f)iher  excipients 
of  metallic  colours.  Thus  all  glafs  ?nd  glazinc;  that  contain 
lead  will  participate  in  the  properties  of  enamel;  and  what 
we  fliall  lay  of  one  may  be  applied  to  the  reft  with  very 
trifling  differences. 

Such  are  the  white  and  tranf[iarent  glazing  of  ftone  ware, 
and  the  glazing  of  porcelain  called  Jo/t  glwz.ing. 

This  po  cclain,  which  was  the  firft  made  in  France,  and 
parlicidarlv  at  Sevres,  where  it  was  a  long  time  manufac- 
tured almoit  exclufivelv,  has  for  its  bale  a  vitreous  fritt  ren- 
dered almoft  opake,  and  fufcepiible  of  being  worked  with 
clay,  and  is  glazed  with  an  exceedingly  diaphanous  glafs, 
into  the  compofition  of  which  there  enteis  a  great  deal  of 
lead. 

The  colours  emploved  in  it  are  thofe  which  ferve  for  paint- 
ing in  enamel :  confequently  whatever  changes  thefie  colours 
experience  on  enamel  they  muft  experience  on  this  kind  of 
porcelain,  fiace  the  '^aufes  of  this  change,  which  we  Ihall 
piention  hereafter,  are  the  fame. 

Knamcl   or  foft  porcelain  colours  require  lefs  flux  than 
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others,  becaufe  the  glafs  on  which  they  are  applied  becomes 
fufficiently  ioft  to  be  penetrated  by  them. 

This  flux  mav  be  either  glafs  of  lead  and  pure  filex,  called 
ro-catlhy  or  the  fame  glafs  mixed  with  borax. 

Montamy  aflerts  that  glafs  of  lead  ought  to  be  baniflied 
from  among  the  enamel  fluxes;  and  he  employs  only  borax. 
Jic;  then  dilutes  his  colours  in  a  volatile  oil. 

On  the  other  hand,  the  painters  of  the  manufadory  of 
Sevres  employ  only  colours  without  borax,  becaufe  ihey  di^ 
lute  them  in  gum  ;  and  borax  does  not  dilute  well  in  that 
fubdance.  I  have  found  th:it  both  methods  are  equally  good ; 
and  it  is  certain  that  Montamy  was  wrong  to  exclude  fluxes 
of  lead,  fmce  they  are  daily  employed  without  any  inconve- 
nience, and  as  they  even  render  the  application  of  colours 
cafler. 

I  have  Hiid  that  in  the  baking  of  thcfc  colours,  the  cruft, 
foftened  By  the  lire,  fuffers  itfelf  to  be  cafily  penetrated  by 
them.  This  is  the  tirtt  cauie  of  the  change  which  they  ex- 
perience. By  mixing  with  the  cruft  they  beconie  weaker, 
and  the  firft  heat  changes  a  figure  which  appeared  to  be 
fini filed  into  a  very  light  (ketch. 

The  oxide  of  lead  which  the  crufl  contains  is  a  fecond  but 
jnuch  more  powerful  caufe  of  the  conliderable  changes  w  hich 
colours  experience.  T  he  deftru6tive  action  which  that  metal 
exercifes  chiefly  on  iron  redb  is  fingularly  remarkable.  I  fliall 
foon  give  an  account  of  Icme  experiments  which  prove  it  ia 
a  very  evident  manner. 

It  has  been  already  feen,  that  the  two  principal  caufes  of 
the  changes  which  colours  on  enamel  and  foft  porcelain  are 
fufceptible  of  experiencing  do  not  depend  in  any  manner 
on  the  compofition  of  thefe  colours,  but  on  the  nature  of  the 
glafs  to  which  tbey  are  applied.  When  it  is  faid  that  the 
colours  of  porcelain  change  in  a  conliderable  degree,  it  ought 
to  be  added  that  it  is  thofe  of  foft  porcelain  j  a  kind  almoft 
negleftcd. 

It  follows  from  what  has  been  faid,  that  painting  on  foft 
porcelain  has  need  of  being  fevcral  times  retouched,  and  of 
ieveral  heats,  in  order  that  it  may  be  carried  to  the  necelfary 
degree  of  llrength.  Thefe  paintings  have  always  a  certain 
faintnefs;  but  they  are  couftantly  more  brilliant,  and  they 
never  are  attended  with  the  inconvenience  of  detaching  them- 
felves  in  fcales. 

Hard  porcelain,  according  to  the  divifion  which  I  have 
cftablifhed,  is  the  fecond  fort  of  excipient  of  metallic  qolours. 
This  porcelain,  as  is  well  known,  has  for  its  bafe  a  very  white 
clay  called  kaclin,  mixed  with  a  filiceous  and  calcareous  flux^ 
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»nd   for  its  covering  feld-fpar  fufed   without  an   atom  of 
lead . 

This  porcelain,  which  is  that  of  Saxony,  is  much  newer, 
at  Sevres  than  the  foft  porcelain.  The  colours  applied  to  it 
are  of  two  kinds:  the  fir(l,  de(tined  to  rcprcfent  different 
objects,  are  baked  in  a  heat  verv  inferior  to  that  neceflary  for 
bakino- porcelain.  They  are  exceedinglv  numerous  and  vaiied. 
Tlie  othe;S,  deftined  to  be  fufed  in  the  fame  heat  as  that 
which  bakes  porcelain,  lay  themfelves  flat,  .s.niX  are  much  Icfs 
numerous. 

The  colours  of  painting  are  made  nearly  like  thofe  deftinecl 
for  foft  porcelain;  they  only  contain  more  flux.  Their  flux 
is  compofed  of  ^lafs  of  lead  called  rocail/e,  and  borax.  T  am 
not  vet  acquainted  with  any  work  which  treats  on  the  com- 
pofition,  ufe,  and  efiecls  of  thefe  colours;  fo  that  it  has  no 
where  been  printed  except  in  one,  which  might  be  difpenled 
with,  that  thefe  colours  fcarcely  undergo  any  change  in  the 
fire,  while  it  has  been  often  written  and  laid,  that  the  colours 
for  painting  in  enamel  change  conllderably. 

\\'hen  porcelain  is  expoied  to  heat  in  order  to  bake  the 
colours,  the  covering  of  feld-fpar  dilates  itfelf  and  opens  its 
pores,  but  does  not  become  foft :  as  the  colours  do  not  pene- 
trate it,  they  exi)erience  none  of  thofe  changes  whi^h  thejr 
undergo  on  foft  porcelain.  It  mull:,  however,  be  faid  that 
thev  lofe  a  little  of  their  intenfity  by  acquiring  that  Iranfpa- 
rency  which  is  given  to  them  by  fufion. 

When  common  articles  are  manufaiSlured,  the  retouching 
may  be  omitted  ;  but  it  is  neci'li'ary  to  give  to  a  painting  all 
the  effe^l:  that  can  be  delired  :  in  a  word,  this  retouching  does 
not  diltinguifli  painting  on  porcelain  from  any  other  kind  of 
painting. 

One  of  the  greateft  inconveniences  of  thefe  colours,  efpe- 
cially  in  the  manufaftory  .of  r  evres,  is  the  facility  witk 
which  they  fcale  off"  when  expofcd  feveral  times  in  the  fire. 

This  inconvenience  is  obferved  more  at  Sevres  than  any 
where  elfe,  becaufe  it  depends  on  the  folidity  and  infufibility 
of  the  porcelain  manufactured  in  that  elhiblitlmient.  But 
thefe  are  qualities  which  make  it  much  longer  refiii  alterna- 
tions of  heat  and  cold,  and  which  give  to  its  pafte  a  more 
ftriking  whitenefs.  Paris  porcelain,  on  the  other  hand,  being 
more  vitreous,  more  trani^parent,  •  and  bluer,  often  cracks 
when  boiling  liquors  are  put  into  it. 

To  remedy  this  defeft  without  altering  the  quality  of  the 
pafte,  I  was  of  opini<ni  that  the  cruft  only  ought  to  be  foft- 
ened  bv  introducing  into  it  more  filiccous  or  calcareous  flux, 
according  to  the  nature  of  the  feld-fpar.    This  method  has 
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fucceecled ;  and  for  about  a  year  paft  the  colours  mijjht  be 
expofed  two  or  three  times  to  the  fire  without  fcaUng,  if  not 
overcharged  with  flux,  and  if  not  laid  on  too  thick.  It 
fias  been  remarked  that  foda  and  potafli  introduced  into 
the  colours  make  them  fcale ;  they  are  therefore  never  ufed 
as  fluxes.  It  is  found  that  thefe  alkahes,  by  becoming  vola- 
tilized, abandon  the  colour,  which  when  alone  cannot  form 
an  adhefion  with  the  cruft. 

1  have  faid  that  colours  are  alfo  prepared,  which,  being  laid 
on  flat,  are  defined  to  be  fuled  in  a  furnace  for  baking  porce- 
lain. Thefe  colours  are  not  numerous,  becaule  few  nietailic 
(oxides  can  ftand  fuch  a  heat  without  being  volatilized  and 
difcoloured.  Their  flux  is  fand  or  fcklfpar:  as  ihev  mcor- 
porate  with  the  cruft  they  are  more  brilliant,  and  never  be- 
come fcaly. 

The  third  fort  of  exciplent  of  vitrifiable  metallic  colours 
is  glafs  without  lead. 

The  application  of  thefe  colours  to  glafs  confl;itute?  paint- 
ing on  glafs ;  an  art  verv  much  pra<^lifed  Ibme  centuries  ago, 
and  which  was  fuppofed  to  be  lofl  hccuifc  out  of  fafliion  ; 
but  it  has  too  direft  a  dependence  on  painting  in  enamel  and 
porcelain  to  be  entirely  lofl.  Befides,  a  defcription  of  it  may 
be  found  in  a  very  great  number  of  works. 
[To  be  continued.] 
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Essay  IV. 

On  Grace. 
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From  vulgar  bounds  with  brave  diforder  part, 

AxiA  fnatch  a  giace  beyond  the  reach  of  art.  PorE. 


■RACEFULNESS,  which  may  be  termed  the  beauty  of 
motion,  is -an  idea  not  very  different  from  beauty,  and  almoft 
infeparable  from  it.  It  is  an  idea  belonging  to  nofture  and 
iTsotion,  and  will  be  found  to  confift  in  an  eafe  unaccom- 
panied with  reltraint  or  difficulty;  as  at  all  times  the  mofl; 
eafy  will  be  the  mofl  graceful :  it  is  generally  attended  with 
a  flight  inflexion  of  the.body,  unbroken,  that  is,  not  inter- 
rupted with  hidden  angles;  and,  in  fitting  figures,  with  an 
cafe  approaching  to  languor.- 

Propriety  of  aftion  is  a  thing  of  the  highefl  importance  to 
the  figure  painter,  whether  he  works  in  large  or  fmall. 

Exprefl^on  does  not  merely  apply  to  the  face,  as  many  fup-. 

pole. 
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pofe,  but  to  the  general  a6lion  and  cha'rafler  of  each  figure, 
that  it  be  appiopriate  to  the  perfon  defcribed  ;  as  the  itate 
and  carriage  of  public  officers,  heroe?,  &c.,  the  clownifli  and 
■fimple  altitudes  of  ipeafants;  and  on  this  being  well  perfornt»e4 
depends  the  very  foul  (if  ?  good  piilure. 

Much  of  the  merit  of  Kaphael  arifes  from  thefuperior  de- 
gree of  dignity  obfervable  in  his  apoftles  and  other  great  cha- 
racters :  on  the  contrary,  th-e  excellence  of  Parniegiano  re- 
fults  from  the  elegant  turns  he  gave  his  female  figures. 

As  the  arts  are  no  longer  exotic,  v^'e  fhall  find  thofe  graces 
rendered  familiar  in  the  works  of  Reynolds,  Moi  timer,  &c.* 

The  whole  power  of  man  depends  on  two  moti(jns,  fle(StJoa 
and  extenfion  :  thofe  may  be  again  fubdivided  into  four;  the 
fimple,  as  in  walking,  eating,  and  drinking;  the  aftive,  as  ia 
carrying,  pulling,  thrufting  or  pulhing,  and  climbing;  the 
violent,  arifing  from  fright,  rage,  defpair,  or  any  other  fudden 
emotion  :  the  fourth  fort,  which  may  be  confidered  as  a  fort 
of  paHive  a6tion,  refults  from  difquiet  of  mind,  as  love,  ha- 
tred, forrow,  joy,  &cc. :  the  effefl  of  which  is  chiefly  fliovva 
in  the  extremities,  as  the  face,  hands,  and  feet. 

It  will  be  generally  found  that  violent  paffions  of  the  mind 
are  accompanied  with  actions  more  or  lefs  angular  than  the 
beautiful  or  pallive  :  as  in  a  man  in  the  a£l  of  Itriking  with  a 
club  or  {lick,  the  upper  and  fore-arm  will  form  a  right  angle  ; 
again,  in  a  figure  frightened,  the  arms  from  being  thrown  up 
will  form  an  angle  with  the  body;  in  figures  pufliing  or  pull- 
ing, the  effeft  will  be  the  fame :  on  the  contrary,  elegant  or 
graceful  figures  {hake  off  thofe  violences^  and  fall  into  atti- 
tudes that  fliow  a  gentle  inflection  of  line. 

We  fliall  find,  a  {landing  figure  to  be  graceful  muft  refl  oa 
one  leg,  and  the  face  incline  to  the  hip  it  refl:s  on,  as  in  the 
Venus  de  Medicis,  and  others  remarkab'e  for  tafle  and  beauty. 
As  beauty  loves  variety,  we  fliall  generally  obferve,  if  the 
figure  is  prefented  in  front,  the  head  will  appear  rather  in- 
clined to  the  fide.  (See  Plate  VI,) 

~*  If  I  have  cautioiifly  forborne  to  fpeak  of  the  works  of  living  artifts.  it 
IS  not  from  thinking  light  of  them,  but  from  a  nobler  motive.  In  the 
limits  I  have  prL-fcribtid  to  myfeif  I  could  not  do  jiiftice  to  tht  merits  of  to 
many  and  a  Me  profeffors  as  at  prefeut  ado^n  the  nation.  The  prints  from 
the  works  of  Britilh  arrifts  are  circulated  over  the  civilized  part  of  the 
^vorld,  and  copied  as  foon  as  they  appear  on  the  continent.  Such  being 
the  fstt,  whatever  the  ignorant  may  affert  to  the  contrary,  tliofe  who  vviih. 
to  tncourage  hlftorical  painting  in  this  country  (bould  aim  at  cherifliing  fuch 
a  fpirit  as  would  eventually  operate  to  in''uce  buyers  not  to  give  more  for 
works  of  foreign  artifts  than  ihey  would  tor  works  of  equal  merit  of  the 
Britijh  fcUooi. 

That 


^5^  On  Valntlng* 

That  beautifuT  undulating  lifie  of  grace  will  alfo  be  fooiid 
in  the  n.'ort  agreeable  fitting  figures. 

JMotwithi'landing  what  may  have  been  faid  about  *'  fmooth* 
iiefs,  delicacy,"  &c.,  'vet  we  fliall  find  on  inquiry  much  of 
the  grace  and  beauty  of  the  painter  and  fculptor  arifes  from 
Tvhat  Hoiiarth  has  termed  the  "  line  of  beauty,"  and  which 
was  not  only  pra6lilcd  but  recommended  by  M.  Angelo,  as 
mav  be  fceu  in  the  book  on  paintmg,  by  Jo.  Paul  Loniatiu.s, 
tranllaied  bv  Richard  Haydocke  in  1598 ;  "  fo  that  his 
meaning  is  (M.  Angelo),  that  it  (hould  refcmble  the  form  of 
the  letter  S  placed  right,  or  elfe  turned  the  wrong  way,  as  c/d; 
"becaufe  then  it  hath  his  beauty." 

The  ijraceful  parts  of  the  antique  ftatnes  pofl'efs  that  Avecp- 
ins;  line  »)f  grace  :  it  may  be  {ten  too  in  the  figures  of  Raphael, 
Parmegiano,  &c.;  and  among  the  more  modern  artirts,  as 
Revnolds,  Mortimer,  Cipriani,  &c. 

Three  things  contribute  to  the  beauty  of  the  Venus  de 
Meditis;  its  line  of  grace  running  unbroken  through  the 
whole  figure,  its  f  jrm,  and  the  variety  and  contrail  of  the 
parts,  as  the  head  with  the  cheft,  and  the  arms  and  legs  with 
each  other. 

Thofe  who  fuppofe  this  charafter  of  line  affefts  the  general 
attitude  only,  are  urong;  it  will  be  found  to  confHtute  the 
general  form  of  the  niufcle,  if  taken  detached,  and  viewed  from 
its  flcfhy  bellv  to  the  tendinous  part:  this,  with  its  interfer- 
ing any;le,  gives  much  of  that  variety  of  charafter  oblcrvable 
in  human  nature.  We  fometimes  fee  in  overcharged  figures 
the  convex  lines  raifed  fo  much  beyond  the  limits  of  nature, 
that  the  power  of  re-entering  them  again  is  loft,  and  the 
whole  form  appears  heavy  and  incumbered.  This  fault 
fometimes  attaches  to  M.  Angelo,  but  by  no  means  in  the 
extreme  afierted  by  Mengs,  who,  fjieaking  of  that  artift, 
fays,  *'  who  feeking  to  be  always  great,  was  always  vulgar.'* 
Such  language  argues  great  want  of  cither  fenfe  or  fincerity : 
by  the  way,  his  favourite  Raphael  is  not  entirely  free  from 
the  charge  of  heavinefs,  in  his  women  in  particular. 

The  Hercules  Farnefe  of  Glicon  is  a  fine  example  of  the 
well-ordered  raifing  and  interfering  of  the  mufcles  in  a  figure 
pofllfling  the  appearance  of  great  paflive  ftrength  :  but  few 
fimilar  examples  will  occur  to  the  artift  in  the  courfe  of  liift 
practice. 

That  fionre  forms  the  extreme  point  one  way,  and  the 
Apollo  Belvidere  (or  Pytheus),  the  other,  for  beauty  ;  beyond 
wliieh  it  is  impoffibie  to  travel  without  being  abfurd  :  the 
mean  between  thofe  two  is  the  fighting  Gladiator  (as  it  is- 

called}^ 
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tailed),  and  which  may  be  confidered  as  the  tnofl:  natural, 
the  others  more  pure.  Thofe  obfervations  mufi;  be  confideretl 
as  applying  to  the  general  character  of  the  figures,  and  not  to 
the  parts;  the  gladiator  being  in  ftrong  aftion^  the  appear- 
ance of  the  mulbles  is  altered ;  thofe  in  adion  being  Ihort, 
and  of  conrfe  rounded  more  than  thofe  in  repofe. 

Gr.-ace  is  of  fo  delicate  a  nature  that  it  cannot  exift  in  the 
prefence  of  whatever  is  rude,  vulgar,  or  exceffive  :  it  charms, 
captivates,  and  overcomes,  by  its  beneficence:  its  motions 
are  eafy,  moderate,  and  lovely,  and  it  partakes  more  of  the 
humble  than  arrogant :  it  is  feen  in  the  Apollo  accompanied 
with  dignit)^,  in  the  Venus  of  Medicis  with  modefty,  and  ia 
the  Aniinoiis  in  a  more  human  and  lefs  elevated  degree. 

Parmegiano  pofleffed  in  a  high  degree  the  fafcinating 
power  of  grace;  Correoio  felt  it  in  a  certain  degree;  and  the 
females  of  Albano  are  difiinguiflied  by  it.  Reynolds's  ]X)r- 
traits  abound  with  it,  and  it  will  be  fought  for  with  fuccef* 
in  many  of  the  noble  monurnents  of  Britifh  art. 

Raphael  underftood  the  grace  of  motion;  but  his  dry  go- 
thic  manner  of  execution  did  not  affociate  with  it :  he  wanted 
that  fweet  mellow  pencil  necefliary  to  beauty. 

If  painting  were  an  imitation  of  nature  merely,  as  many 
fuppofe,  it  would  follow  of  conrfe  that  it  fhould  be  inferior 
to  it,  as  the  efficient  muft  always  be  fuperior  to  the  efTetS:  2 
but  this  fubfifts  conditionally."  as  in  the  power  of  light,  and 
its  oppofite  darknefs,  nature  has'  the  advantage:  but  even 
light  is  fubjugated  to  the  powers  of  art,  as  in  our  paintings 
on  glafs,  of  which  the  eaft  window^  of  New  College,  Oxford, 
{lands  a  moft  glorious  example,  and  may  be  juftly  entitled  the 
firft  work  of  the  kind  in  the  world*;  but  in  the  article  of 
beauty,  and  the  jull  power  of  combination,  art  has  greatly 
the  advantage. 

Matter  is  imperfecl:,  and  all  that  is  left  us  is  the  will  to 
choofe;  and  happy,  thrice  happy,  is  that  artift  who  knows 
the  value  of  what  is  good,  and  in  the  early  purfuit  of  his 
lludies  learns  to  dillinguifli  what  is  more  or  lefs  great  and 
amiable,  thereby  fixing  his  defires  on  things  worthy. 

By  attentively  confidering  the  works  of  the  great,  from  the 
Greeks  to  the  prefent  time,  we  fhall  find  they  fixed  their  at- 
tention on  the  molt  noble  part  of  the  art,  and  purfued  the 
ftudy  of  it  with  unremitting  ardour  :  on  the  contrary,  inferior 
beings  became  attached  to  mediocrity,  and  believed  in  it 

'■^  Many  ignorantly  fuppofe  the  art  of  painting  on  glafs  is  loft ;  the  faft 
is,  if  we  arc  t';>  judge  from  the  fpecimens  produced  ia  the  prefcnr  age,  it 
never  was  found  till  now. 

centred 
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centred  all  art;  while  the- little  grovelling  fpirit  became  in- 
chanted  with  whatever  was  minute  and  trifling,,  miftaking 
them  for  principal  thmgs. 

If  the  works  of  renowned  artlfls  are  to  be  uFed  to  flimu- 
late,  we  (hall  alio  derive  advantage  from  thofe  who  have  lank 
fnun  the  great  to  the  trifling  and  ufelefs,  nav,  even  to  ihe 
ugly,  and  from  it  to  the  falfe  and  chimerical,  bv  confidering 
them  as  fo  many  rocks  and  qiiickrands  to  ileer  clear  of. 

A  well-ordered  picture  becomes  a  lefTon  of  polite  education, 
fcy  which  our  manners  arc  amended  :  on  the  contrary,  dirty 
!ragged  ruffians,  accompanied  with  trafh  and  common-place 
ftuff,  are  not  only  beneath  the  dignity  of  painting,  but  may 
corrupt  young  vninds  :  nay,  may  not  rudenefs  be  jullified  by 
a  reference  to  pictures  exhibiting  clownifli  and  hoggilh  exam- 
ples, or  people  the  mod  bale  and  corrupt  of  humanity? 

It  is  a  poor  apology,  becaufe  a  pifture  is  well  painted,  that 
it  fiiouid  be  hung  up  in  our  apartment,  when  in  the  arrange^- 
ment  it  may  violate  fenfe,  and  in  the  choice  decency ;  or  the 
people  fuch  as  one  would  by  no  means  fuffer  to  approach  our 
jDerfons:  and  yet  nothing  is  more  common.  Such  efforts  may 
pleafe  the  ignorant,  but  will  not  call  the  attention  of  learned 
•men  and  philofophers,  with  whom  fuch  men  can  only  rank 
■as  mechanics,  and  beings  without  difcrimination. 

What  man  of  tafte  ever  faw  a  fine  piilure  by  Teniers  wlth- 
'ont  feeling  the  heart-ache  that  fo  much  fine  colour,  ch-iaro- 
Jcuroy  and  execution,  fhould  be  bef1;owed  on  worthlefs  ob- 
jetls?  Moll  of  the  Dutch  pictures  operate  as  a  libel  on  their 
country,  by  the  nionft-ers  of  humanity  introduced  in  them. 
In  a  note  to  the  Life  of  Hogarth,  by  lord  Orford,  (/^/V/fc  Anec- 
dotes of  I'ainters),  is  the  following  juft  remark  on  the  Dutch, 
artifts  : — "  When  they  attempt  humour,  it  is  by  making  a 
drunkard  vomit;  they  take  evacuations  for  jokes ;  and,  when 
they  make  us  fick,  tliink  they  make  us  laugh.  A  boor  hug- 
ging a  frightful  frow,  is  a  iVcquent  incident  in  the  work?  of 
Teniers." 

We  might  juftly  conclnde  that  artift  mad,  or  filly,  who, 
leaving  tn  Ins  purfuit  the  grand  or  beautiful  of  nature^  fhould 
coUeft  for  his  piiilures  objects  difgujlnig  and  unjightly :  and 
yet  this  is  fre(](iently  the  cafe;  which  arifVsfrom  want  of  e.u'ljr 
good  in(tru6lion,and  from  being  led  afiray  bvpeopkvvritingoii 
the  arts,  who  are  perfe(Stlv  unqualified  for  fo  arduous  a  talk. 

Some  have  even  attempted  to  Icparate  the  pifturefcjue  from 
the  beautiful,  as  if  that  which  did  not  pfjilt:fs  beauty  coidd 
be  worthy  of  painting.  By  the  word  picturelque  the  artiffe 
Viiderilands  the  irregular,  but  ever  accompanied  with  a  bcau- 
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liful  choice,  and  it  ftands  in  oppofition  to  the  fimple  or 
grand  ;  it  does  not  apply  to  objefts  "  rough  and  irregular," 
or  fuch  as  are  deformed,  aecd,  and  ugly. 

We  muft  give  up  our  underftanding  if  we  call  a  landfcape 
fine  which  reprefents  dirtv  rug(j;ed  grounds,  fcrubby  bufhes, 
poor  fcra<igv  and  ill-formed  trees,  fhapelefs  lumps  of  anti- 
quity, and  muddv  pocjls;  peopled  with  gipfies  and  vaga* 
bonds,  dirty  beggars  clothed  with  rags,  their  heads  decorated 
with  filthy  draperv,  (kins  like  tanned  leather,  and  their  em- 
ploy difgufiing;  and  thefe  accompanied  with  poor  and  old 
cattle,  or  nafly  fwine  on  filthv  dunghills.  And  (liall  thofe 
be  the  objects  with  which  wc  arc  to  decorate,  or  rather  de- 
form, our  apartments  ?  Such  a  choice  argues  a  tafte  as  de- 
praved, as  if  a  man  were  to  prefer  the  horrid  fqueaking  of  a 
cart-wheel,  to  the  fineft  folo  on  an  organ. 

Such  objects,  if  introduced  in  pictures,  can  only  be  fpar- 
ingly  nfed,  to  fet  off  and  give  value  to  beauty,  as  a  foil,  but 
fliould  never  appear  as  principals. 

If  a  man  producing  fuch  pi6tures  is  to  be  diftinsuinfed  by 
the  noble  appellation  of  a  gmuis,  we  fiiould  find  lome  other 
term  to  beftow  on  fuch  artifts  as  Raphael,  Corrcgio,  Titian, 
Rubens,  Reynolds,  Sec.  8cc.  8cc.;  and  in  landfcape,  Pouflin, 
W'ilfon,  Claude,  Barret,  Sec.  One  thing  we  are  lure  of,  that 
is,  that  there  is  no  mention  of  fuch  renowned  wrong- heads 
among  the  Greeks  *. 

It  muft  not  be  underftood  that  we  reject  the  paftoral  as 
nnworthv ;  on  the  contraiT,  it  is  highly  interefting,  and, 
when  accompanied  with  fentiment  and  a  judicious  felection, 
(as  in  fome  of  Gainfborough's  fine  compofiiions,)  does  honour 
to  the  arts.  Equally  intereftinor,  though  in  a  lefs  degree  me- 
ritorious, ftands  the  fimple  reprcfenter  of  nature ;  he  acquires 
a  new  character  as  a  topographer,  provided  he  attach  fidelity 
to  his  reprcfentations. 

Under  the  article  tji-vcnfmi  we  fliall  again  haye  occafionto 
fpeak  of  the  pifturefque;  we  fliall  then  refume  our  fubjeft. 

Two  parts  of  the  body  that  contribute  much  to  the  grace 
of  the  figure  are  an  eafy  turned  head  and  neck  (fee  PI.  VII.), 
and  a  graceful  and  elegant  hand  and  arm.  M.  Angelo,  Ra- 
phael, &c.  afford  many  examples  of  men  ;  and  Parmegiano, 
Guido,  Reynolds,  Mortimer,  Stc.  of  women.     To  produce 

•  The  ra_^c  tor  what  is  termed  the  f'inurff'nir,  we  fhouid  fay  the  de- 
forrrjfd,  in  the  modtrn  and  miruTidcrft.od  fenic  <,l  th  ■  v.ord,  is  carried  lb 
far,  that  I  fhouid  not  be  furprifed  to  hear  that  gioups  of  filthy  gipfies 
were  paid  to  wander  aioiit  gentlemen's  grounds  for  what  Ibmc  might  term 
their  pi£luref<fuc  fffcd.  One  advantage  w(nild  refult  from  it  to  their  em- 
plnvcrs,  th^t  is.  tli.v  mio;ht  indulge  th-ir  fmdl  as  well  as  taftc. 
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this  effeft  ofrgr^cej,  it  is  requifite  that  the  head  fliould  not 
prefent  the  fame  view  as  the  cheft,  and  that  the  hand  and 
arm  fhould  not  come  on  a  line,  but  that  each  Ihould  contrail 
the  other  hv  an  oppofing  turn.  For  examples,  fee  the  draw- 
ings (Plate 'VI.  and yi I.) 

-  Of  the  feet,  our  knowledge  of  beautiful  form  can  only  be 
acquired  through  the  medium  of  the  antique,  or  fine  pictures, 
being  now  detormed  by  the  ufe  of  flioes.  Suffice  it  to  ob- 
ferve,  the  three  fbrcmoft  toes  ought  to  be  the  longeft ;  the 
fmall  ones  clofe,  and  turning  out;  and  the  great  one  a  little 
feparated,  more;,  or  lefs  in  proportion  to  the  a6lion  of  the  foot. 
Beauty  appears  to  delight  in  the  irregular  or  pidturefquCj, 
while  the  grand  will  ever  be  accompanied  with  the  regular 
^nd  fimple.     ,  ^j.,,,,;  ,  ..^, 
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T  has  been  aiTcried  that  the  fliarks  have  fubjeft  to  their 
empire  a  very  fmall  fifli  of  the  fpecies  of  the  gadus',  that  the 
latter  precedes  his  maftcr  daring  his  voyages,  points  out  to 
him  thofe  places  of  the  fea  moll  abundant  in  filh,  difcovers 
lo  him  the  traces  of  the  prey  he  is  fondeft  of;  and  that,  out 
of  gratitude  for  fuc.h  fignal  fervices,  the  fhark,  notvvithftand- 
ing  his  voracity,  lives  in  good  intelligence  with  a  companioa 
fo  ufeiul  to  him.  Naturalifts,  always  on  their  guard  againft 
the  exaggerations  of  travellers,  and  not  beinji;  able  to  con- 
ceive the  niotives  of  fuch  an  alTociation,  have  doubted  the 
truth  of  thefe  fa6ls.  It  will,  however,  be  feen  that  they  were 
wrong:  the  obfervations  even  which  I  have  been  able  to  make 
lire  accompanied  with  circumflances  vvhich  perhaps  never  oc- 
curred with  fo  many  details  to  any  one  but  myfelf. 

In  the  month  of  May  179S  I  was  on  board  the  Alcefie 
frigate  between  cape  Bon  and  the  ifland  of  Malta.  The  fea 
vvas  tranquil,  and  the  paflengers  were  much  fatigued  with  the 
long  (luralion.of  die  calm,  when  their  attention  was  attra6led 
by  a  fliark  which  they  favv  advancing  towards  the  veffel.  It 
was  preceded  by  its  pilots,  which  kept  at  a  pretty  regular 
diftance  from  each  other,  and  from  the  fliark.  The  two  pilots, 
direcled  their  courfe  towards  the  poop  of  the  veflel,  infpe<fted 
it  twice  from  one  end  to  the  other,  and,  after  having  fatisficd 
thenifclves  that  there  was  nothing  which  they  could  turn  to 

*  From  the  Bulletin  des  Sciences* 
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^heir  advantage,  refmned  their  former  route.  During  the 
various  movements  which  they  made,  the  fliark  never  loft 
fight  of  them,  or  rather  followed  them  as  exa6lly  as  if  he  had 
been  dragged  by  them. 

He  had  no  fooner  been  defcried  than  one  of  the  failors  got 
ready  a  large  hook,  vi^hich  he  baited  with  lard;  but  the  (liark 
and  his  companions  had  already  proceeded  to  the  diliance  of 
ao  or  25  millimetres  before  the  failor  had  made  all  his  pre-^ 
parations :  he,  however,  threw  the  piece  of  lard  into  the  fea 
at  a  venture.  The  noife  occafioned  by  its  fall  was  heard  at 
a  confiderable  diftance.  The  travellers  were  aftoniflied,  :uid 
flopped.  The  two  pilots  then  detached  themfelves,  and  went 
to  explore  at  the  poop  of  the  veffel.  The  fhark  during  their 
abfence  fported  in  a  thoufand  ways  at  the  furface  of  the 
water;  turned  himfelf  on  his  back,  then  on  his  belly,  and 
dived  to  a  greater  depth,  but  always  re-appeared  at  the  fame 
place.  When  the  two  pilots  came  to  the  poop  of  the  Alcefte 
they  pafTed  clofe  to  the  lard,  and  no  fooner  oblerved  it  than 
they  returned  to  the  fliark  with  a  greater  velocity  than  they 
advanced  to  it.  When  they  reached  it,  the  latter  continued 
his  courfe.  The  pilots  then  fwimming  one  on  his  right  and 
the  other  on  his  left,  made  every  eftbrt  to  get  before  him* 
Scarcely  had  they  done  fo  when  they  fuddenly  returned,  and 
then  went  back  a  fecond  time  to  the  poop  of  the  veflel.  They 
were  followed  by  the  tliark,  who  was  enabled  by  the  fagacity 
of  his  companions  to  perceive  the  prey  deftined  for  him.  It 
has  been  faid  that  the  fnark  is  endowed  with  a  very  delicate 
fenfe  of  fmelling.  I  paid  a  great  deal  of  attention  to  what 
took  place  on  his  approaching  the  lard.  It  appeared  to  me 
that  he  did  not  difcover  it  till  the  moment  it  was  pointed  out 
to  him  by  his  guides;  it  was  then  only  that  he  began  to 
fwim  with  greater  velocity,  or  rather  made  a  jump  to  feize 
it.  He  detached  a  portion  of  it  without  being  hooked  ;  l)ut  at 
the  fecond  attempt  the  hook  penetrated  the  left  lip,  by  which 
means  he  was  hoifted  on  board. 

It  was  not  till  the  end  of  two  hours,  during  which  I  was 
employed  in  anatomizing  the  fliark,  that  I  began  to  regret  I 
had  not  obferved  more  accurately  the  fpecies  which  had  de- 
voted themielvcs  fo  readily  to  the  fervice  of  this  voracious 
fifh.  I  was  afiTured  that  fome  of  them  might  be  eafily  pro- 
cured, as  it  was  certain  they  had  not  quitted  the  neighbour- 
hood of  the  veflel ;  and  a  few  moments  after  I  was  p'i-cfenied 
with  an  individual,  which  I  found  to  belong  to  the  pilot  or 
Janfre  des  marins,  and  the  gajierojhus  dudor  of  the  natural ifts. 

It  would  be,  no  doubt,  curious  to  inquire  what  intereft  can 
iiiduce  animals  fo  different  in  their  organization,  their  iize, 
*  •  Z%  ^  and 
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and  habits,  to  form  a  fort  of  aflbciatlon.  Does  the  pilot-fifli 
feed  on  the  dung  of  the  rt)ark  ?  as  C.  Bofe  thinks  ;  and  has  it 
impofed  on  itfelf  the  painful  duties  of  domefticity  to  find  pro- 
te6lion  and  fafety  in  the  neighbourhood  of  fo  voracious  an 
animal  ? 


jLTXi    FjXpcrhncnis  on   Charcoal  expnfcd  to  high  Degrees  of 
Heat  in  cloj'c  l'c[Jtds.     j5y  David 'MusHET,  JS/^.   oj the 

Calder  Iron  Works'*. 
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N  a  former  comnumication  T  fhowed  that  hi  Stourbridge 
clay  crucibles,  made  pcrfc<5lly  air-tight,  a  proportion  of  char- 
coal difappcared  much  greater  than  could  poflfiblv  combine 
with  the  iron  in  contaft  with  it.  This  I  attributed  to  caufes 
not  yet  afcertained,  but  worthy  of  invedigation.  In  many 
experiments  with  diamonds,  particularly  thofe  of  D'Arcet  and 
]\]acqucr,  it  fecmed  that  they  difappcared  when  inclofed  in 
balls  of  porcelain,  and  where  it  was  fuppofed  no  air  was  prc- 
fent  to  promote  combuftion.  The  la6ls  eftablifhed  by  thofe 
eminent  cheuiifts  appeared  thus  at  variance  with  thofe  prin- 
ciples by  which  the  nature  and  properties  of  the  diamond 
and  other  combultible  fubfiances  were  explained  :  nor  have 
I  yet  learned  if  a  fatisfa6lory  explanation  of  them  has  been 
given. 

Having  prepared  a  parcel  of  fmall  Stourbridge  clay  cruci- 
bles nearly  of  the  fame  fize,  I  performed  the  following  expe- 
riments with  difi'erent  proportions  of  charcoal. 

Fjxp.  I.  In  one  of  the  crucibles  was  inclofed  five  grains  of 
well  dried  charcoal :  the  crucible  was  yet  moift.  The  mouth 
was  afterwards  brought  together  and  accurately  Ibut.  When 
well  dried  in  a  temperature  from  70°  to  80°  of  Fahrenheit,  it 
was  placed  in  an  annealing  fire,  and  gradually  heated  till 
of  a  bright  red  colour.  It  was  then  placed  in  the  afl'ay 
furnace,  and  a  confiderable  degree  of  heat  excited  for  the 
fpaco  of  0^^  minutes.  When  withdrawn,  and  cold,  it  was 
carefully  examined^  and  found  free  from  cracks.  It  was  then 
cautioufly  broken,  but  exhibited  no  marks  of  charcoal :  one 
vitrid  fpot  only  was  obfervable  upon  the  bottom,  which  I  fup- 
pofed to  arife  from  the  fufion  of  the  alkaline  refiduum  after 
the  deftruclion  of  the  wood. 

Exp.  II.  In  this  the  crucible  contained  ten  grains  of  char- 
coal. It  was  treated  in  the  fame  maimer,  only  expofcd  to  a 
more  violent  and  continued  heat.   When  coldj  no  cracks  ap- 

*  Communicattd  by  the  Author. 
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Jjeared,  and  the  interior  of  tlie  velTel  prefented  a  folitary  fpot 
of  vitrid  matter  larger  th^ia  that  of  No.  I.  by  the  additional 
quantity  of  charcoal  employeiL 

E/).  flf.  was  performed  with  20  grains  of  charcoal,  and 
a  finiilar  relidt  with  the  former  two  was  obtained. 
-  E.xp.  IV.  contained  30  grains  of  charcoal.     This  alfo  dif- 
appeared. 

Fu\p.  v.  was  performed  with 40  grains,  when  a  few  minute 
flakes  of  charcoal  remained. 

JLxp.  VI.  was  made  with  -  -  grs.  60 

After  the  ufaal  treatment  and  expofnre,  T  foimd  that  a 
confiderable  portion  of  the  charcoal  now  remained, 
which  I  found  to  weigh  -  -  35 

Not  taken  up         25 

The  firft  inference  I  was  led  to  make  from  thele  experi- 
ments was,  that  the  charcoal  was  confumed  by  the  air  in- 
cluded in  the  crucible  when  it  was  introduced.  This  feemed 
plaufible  enough  where  only  five  or  ten  grains  were  em- 
ployed, and  a  confiderable  fpace  left  unoccupied  ;  but  in  the 
two  lall  experiments  the  charcoal  was  of  fuch  bulk  as  nearly 
to  fill  the  crucible. 

lE.xp.  VII.  To  determine  this,  I  took  a  piece  of  well  burnt 
charcoal  wood  of  20  grains.  This  was  introduced  into  a  cru- 
cible, and  (liut  up  in  a  finiilar  manner  with  the  former.  It 
was  placed,  after  the  fame  train  of  drying  and  preparation, 
in  the  aflay  furnace,  where  for  two  hours  it  received  the 
utmod  heat  that  the  pot  was  deemed  capable  of  ftanding. 
When  cold,  I  found  the  crucible  very  entire,  and  inclofing 
the  piece  of  charcoal,  apparently  of  its  former  dimenfions  and 
fhape;  but,  on  clofer  examination,  I  found  the  anules  com- 
pletelv  rounded,  and  the  furface  covered  with  very  minute 
tranfparent  globules  of  fait.  The  blacknefs  of  the  charcoal 
had  deepened  into  a  degree  of  luftre  and  richnefs  furpafling 
any  thing  of  the  kind  I  had  ever  witneired.  The  mafs  now 
weighed  17  grains.  • 

Trom  the  refult  of  this  experiment  I  inferred  that  the 
quantity  of  included  air  was  not  adequate  to  explain  the  dif- 
appearance  of  the  charcoal  powder  of  the  former  experiments. 
I  was  now  led  to  conceive  that  it  might  be  materially  aflBfled 
by  the  expulfion  of  a  certain  quantity  of  water  baked  in  the 
clay,  which,  by  a  well  known  affinity,  might  be  decompofed 
on  the  charcoal  at  a  high  temperature,  and  carbonic  acid  gas 
confequently  formed. 

'Exp.  VI II.  There  were  inclofed  20  grains  of  charcoal  in 
%  crucible  fiaiilar  to  the  former.     After  ten  weeks  drying,  in 

Z  3  a  Tem- 
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a  temperature  frequently  beyond  that  of  boiling  water,  the 
crucible  was  cut  acrofs,  and  found  to  contain  i8  grains.  It 
appeared,  therefore,  neceflary  to  the  volatilization  of  the  char- 
coal that  a  greater  heat  be  urged. 

Exp'  IX.  Tlie  fame  quantity  of  charcoal  was  employed, 
and  lubjefted  to  the  fame  treatment.  The  crucible  was  then 
placed  in  the  annealing  furnace,  and  broken,  as  it  came  from 
theiiC",  ader  cooling.  The  charcoal  had  difappeared,  and,  ia 
place  of  the  vitrid  matter  formerly  obtained,  a  few  flakes  of 
alkaline  fait  were  found  on  the  bottom.  The  heat  of  the 
annealing  fire  did  not  exceed  30°  of  Wedgev/ood.  The  cru- 
cible was  weighed  before  put  in  and  when  taken  from  the 
annealing  fire,  and  was  found  to  have  loll  ^th  part  of  its 
weight,  which  was  fuppofed  to  be  water. 

It  appears  pretty  conclufive,  from  the  two  laft  experiments, 
that  a  high  heat  is  necetfary  to  expel  the  laft  portions  of 
water;  and  that,  as  in  Exp.  VIII.,  the  charcoal  nearly  re- 
mained entire  where  a  temperature  conliderably  beyond  that 
of  boiling  water  was  applied  :  it  was  in  confequence  of  the 
expulfion  of  this  water  that  the  charcoal  had  difappeared. 

This  conclufion  will  eafily  explain  the  evaporation  of  dia- 
monds in  balls  of  nioift  clay,  v^'herein  the  fame  circumftances 
would  take  place  as  at  prtfent.  It  will  particularly  explain 
an  experiment  of  Macquer's,  wherein  he  inclofed  charcoal  in 
baked  and  unbaked  crucibles  of  clay.  In  the  former,  where 
no  moifture  was  prefent,  the  charcoal  remained  unchanged  j 
but  in  the  latter  it  difappeared,  and  the  afhes  were  found 
vitrid,  as  in  thcfe  experiments.  This  was  attributed  to  cer- 
tain fhrinkages  or  cracks,  which  might  take  place  with  green 
clay,  and  which  afterwards  became  invifible  in  cooling. 

it  is  probable,  however,  that  charcoal  of  wood  may  furnifli 
part  of  the  means  of  its  own  difappearance  by  a  confiderablc 
deoxidation  at  a  high  temperature,  and  leave  its  refiduum  in 
a  much  purer  flate  than  formerly.  The  following  experi- 
ment will  prove  this. 

Exp.  X.  I  took  20  grains  of  beautiful  black  charcoal  col- 
le6ted  from  experiments  where  it  had  been  expofed  to  heats 
of  165^  Wedge  wood.  Thefe  were  inclofed  in  an  unbaked 
pot,  which  was  fet  afide  to  dry.  In  three  months  the  cruci- 
ble was  found  to  weigh  -  -  g''S- 8313 

It  was  then  placed  in  the  annealing  fire,  and  weighed 
at  a  bright  red  heat  -  -  -  74^3 
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The  crucible  was  then  placed  in  a  high  heat  for  two  hours, 
and  withdrawn  quite  entire.  When  cold,  I  found  a  fine  im- 
palpable powder  of  charcoal  of  a  deep  velvet  black  v^^hich 
weighed  12  grains.  The  treatment  in  this  experiment  was 
every  way  fimilar  to  the  former  (No.  III.),  yet  only  eight 
grains  of  charcoal  were  here  miffing. 


LX.  Ohfervat'ions  and  HeJleSions  on  Storms,  and  fome 
other  Phenomena  of  the  Almoffhcre.  In  a  Inciter  from 
Prof  [for  Waterhouse  to  Dr.  Mitciiill,  dated 
Cambridge,  Maffachvfctts,  March  20,  i8o2. 

ti  'VT'       DEAR   SIR, 

Jl  O  U  R  letter  of  the  8th  inftant,  rcquefting  information 
of  the  precife  time  the  late  wide-fpreading  ftorm  commenced 
at  this  place,  came  to  my  hands  evening  before  laft.  I  hafteii 
to  gratify  you  as  far  as  I  am  able. 

"Sunday'-,  the  2  ift  of  February,  the  day  preceding  the 
ftorm  here,  was  remarkably  calm  and  plcafant.  The  fmoke 
afcended  from  the  chimneys  in  a  ftraight  column.  The  ther- 
mometer at  noon  was  47.  Neither  hytirometer  nor  barome- 
ter indicated,  at  that  period,  any  difpofition  of  change  in 
the  atmofphere.  As  late  as  half  pall  ten  at  night,  the  (ky 
was  clear  and  (lar-light.  At  about  two  hours  and  a  half 
after  this,  viz.  one  o'clock  in  the  morning  of  the  22d,  the 
fnow-fi;orm  began.  Mv  information  comes  from  an  intelli- 
gent market-man,  who  fet  out  from  his  own  houfe  for  Cam- 
bridge at  midnight.  Excepting  for  a  few  hours  on  VVedncf- 
day,  24th,  we  law  not  the  fun  for  nine  days.  It  was  the 
longed  if  not  feverefl  fnow-ftorm  I  ever  knew. 

"  I  here  fend  you  an  abftract  from  the  official  meteorolo- 
gical obfervations  *  kept  in  this  univerfity  by  Mr.  Webber, 
^■'  So7ne  Meteorological  Obfervations  ^ 
Bayom.    Ther,  Hygy.         IVind.  Thr  Sly. 

27        56     N.  VV.  weak.        Few  clouds. 
25        S4     N.  very  iirong.      Wholly  cloudy. 
17       S3  Do.  Do. 

12       S3  Do.  Do. 

I        So    N.  W.  very  iirong.  Moftly  cloudy. 
"  A  fevere  fnow-ftorm  continued  through  the  whole  of  the  aid.     The 
falling  (now  was  very  thick;  the  wind  very  llroivg,    and  fomewhat  to  the 
E.  of  N.  hut  appearing  to  nic,    by  the  college  vaue,  to  be  nearer  to  the  N. 
than  the  N.  E.     It  v/as  noted  N. 

"  The  fcale  of  the  barometer  is  French  rneafure,  but  is  here  reduced  to 
the  Engiifli  or  common  fcale,  and  corre6tion  made  for  the  ciTedt  of  varia- 
tion in  temperature.  The  inftruments  are  placed  v>iciiout  a  north  cham- 
ber window." 
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profcflbr  of  natural  philofophy.  You  will  obferve  it  com- 
mences  at  9  o'clock  in  the  evening  of  the  21II.  I  did  not  think 
it  neceflary  to  add  any  tiling  reipedlng  the  magnetic  needle, 
"  I  can  readilv  conceive  feveral  good  purpoles  may  be  an- 
fwered  by  this  inquiry.  I  have  therefore  written  to  Ken- 
nebec and  to  Halifax,  and  recjuelled  my  correfpondent  at  the 
laft  place  to  extend  his  inquiries  to  Newfoundland.  I  hope 
von  will  extend  yours  to  Penfacola,  and  even  to  Jamaica. 
The  feveritv  of  the  ftorm  was  from  north-north-eafl;  that 
is,  north,  two  points  to  the  eaft,  being,  you  know,  what 
the  ancients  termed  aquilo.  Thefe  obfervations  will  pro- 
bably flrengthen  the  opinion  prevalent  in  this  quarter,  that 
all  our  feveTe  north-ead  ftorms  begin  firft,  in  point  of  time, 
in  the  fouth-weft.  Franklin  was  firft  led  to  notice  this,  on 
beino-  prevented,  by  a  ftormy  fky,  from  obfcrvingan  eclipfe 
of  the  moon  at  Philadelphia,  when  at  Bolion,  400  miles 
north-eaft  of  that  city,  the  hemifphere  was  fiifficiently  clear 
for  that  purpofe. 

*'  The  ancients  had  fome  ftrange  notions  of  the  local  ori- 
gin of  winds.  They  fpeak  of  them  as  fomethinEr  different 
Irom  air  in  motion,  and  as  if  the  matter  of  the  winds  were 
a  hot  vapour  or  exhalation  from  caverns  in  the  earth,  where 
yEolus  kept  them  in  chains,  only  when  his  churlifli  majefty 
chofe  to  let  them  loofe,  like  fo  many  bull-do^s,  to  icare 
Juno,  and  worry  her  favourites.  This  fable,  however,  is, 
like  almoft  all  thofe  of  the  ancients,  pregnant  with  wifdom. 
Lord  Bacon  himlelf  has  laboured  to  teach  mankind  how  to 
make  ^olus  fubfervient  to  Juno,  and  fo  did  Franklin.  The 
tranfition  from  winds  to  rain  and  fnow  is  eafy  and  natural. 

*'  It  has  always  impreOed  me  with  fomething  bordering 
on  wonder,  that,  during  the  fix-and-twenty  centuries  where- 
in the  memory  and  learning  of  mankind  have  been  exercifcd, 
there  has  not  been  found  one  fecretary  of  nature  Jufficiently 
inftru6ted  to  give  us  a  complete  hiftory  of  the  afcent  of  va- 
pours from  the  ocean,  their  fufpenfion  in  the  air,  the  forma- 
tion of  clouds,  of  fnow,  and  of  the  defcent  of  rain,  with  an 
entire  and  connected  chain  of  caufes.  Des  Cartes,  Nieuwen- 
tyt,  Dr.  Fialiey,  Hunter,  and  fome  few  others,  have  amufed 
the  WO! Id  With  tlieir  theories  on  thisfubjcft;  but  which  of 
them  is  unincumbered  with  difFjcukies  ?  What  fa6ts  we  have 
in  this  fublime  part  of  nature,  are  mere  fragments  widely 
fcattercd.  The  phenomena  in  thefe  lotiy  regions  of  the  air 
have  been  ratlier  terrific  obje^ls  to  purblind  fuperftition,  than 
inftru6tive  apjiearances  to  calm  philofophx . 

"The  never- eeafing  circulaticn"!  of  water  between  the  ocean 
and  the  dry  ground  has  been  contemplated;,  irom  ttie  earliell 

ages^ 
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ages,  with  grateful  admiration  j  but,  not  being  an  objeft  of 
fighi,  has  been  ranked  among  the  incxpHeable  works  of 
Deity.  The  clouds  dilpeuling  refrclliing  ihowers  of  rain  on 
the  dry  and  thirfty  ground;  the  flow  of  rivers,  with  their 
long  train  of  beneficial  confequences,  ctjuld  hardly  efcape 
the  notice  of  any  thinking  being  in  every  age  of  the  world. 
We  accordingly  find  the  (upply  of  water  frequently  mentioned 
in  the  oldest  book  we  have,  among  the  moll  wonderful 
as  well  as  valuable  of  Heaven's  bleffings. 

*'  Seeing  the  earth  annually  covered  with  aricb  and  beau- 
tiful carpet  of  veo'elables,  and  thefe  altoniihingly  varicc;ated, 
and  gradually  developing  '  from  feed-time  to  harveft-time,* 
mult  have  led  thofe  of  ancieut  days  to  recognize  the  proxi- 
mate caufes,  the  warmth,  of  the  fun,  and  the  moidure  from 
the  clouds  ;  and  thefe  again  to  an  acquaintance  with  that  per- 
petual circulation  fub lilting  between  the  ocean  and  the  moun- 
tains, through  the  inftrumentality  of  the  atmofphere,  an(i 
by  the  medium  of  rivers  to  the  ocean  again.  But  the  philo- 
fophy  or  explanation  of  this  vivifying  phcenonicrlon  is  fpoken. 
of  as  infcrutable  and  pafi:  finding  out.  They  did  then,  as  we 
do  now,  carry  our  inveftigations  as  high  as  we  can,  as  in  the 
cafe  of  gravitation,  and  bcvond  that  principle  f^y,  with  them, 
*  it  is  the  hand  of  God ;'  an  cxprellion  denoting  the  laft  term 
of  our  anaKtical  refilts.  Unable  to  inveftigatc  the  clFence 
of  lisiht  and  of  fire,  the  Deity  was  called  by  the  name  of 
thefe  inexplicable  agents. 

''  In  thofe  early  days,  when  the  knowledge  of  nature  was 
confined  to  narrow  limits,  they,  like  our  Indians, 

'  Saw  God  in  clouds,    and  iieard  liim  \\\  the  winds.' 

Hence  they  flyled  the  Deity  ^  the  father  of  the  rain,'  and  re- 
prefenled  him  as  '  calling  forth  the  waters  of  the  fea,  and 
pouring  them  down  according  to  the  vapour  thereof.* 
Whence  we  infer,  they  believed  the  water  rofe  in  the  form 
of  vapour  from  the  ocean,  and  that  it  becameyrty'Z'^//^^  in  its 
pafTage  through  the  air;  and  it  moreover  appears  that  they 
were  fenfible  that  this  p.rocefs  was  regularly  and  perpetually 
performing;  for  they  remarked  that  '  although  all  the  rivers 
run  into  the  fea,  yet  was  the  fea  not  full ;  unto  the  place 
whence  the  rivers  come,  thither  they  return  again.'  They 
feem  alio  to  have  known  that  mountains  made  a  part  of 
this  GRAND  APi^^RATUs,  and  to  have  believed  that  it  was 
not  a  fortuitous  or  random  procefs,  but  regulated,  as  we  novir 
find  it,  by  weight  and  meafure.  May  not  this  bq  inferred 
from  that  fublime  queiUon  of  Ifaiah — *  Who  hath  meafured 

the 
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the  zvatcrs  ia  the   liollow   of  his  hand,   and  weighed  the 
moimia'ins  in  fcales  ?' 

,  "  Akhono;h  they  difcerned  this  magnificent  apparatus,  and 
faw  its  cffedls,  yet  were  they,  reftrained  bv  a  religious  awe 
from  attemptino:  its  invedifiation,  becaufe  ftornis,  lightning 
and  hail,  were  conceived  to  be  the  precurfors  (n  the  chariot 
of  the  Deity  !  '  who  maketh  the  clouds  his  chariot' — '  who 
wnlketh  on  the  wings  of  the  ^vind' — accompanied  with 
*  baiLjiones  d^i\(\Jlre!'  Or,  if  you  choofe  to  have  the  Ipirit  of 
thefe  paflages  expreffed  in  Enghfli  metre — 

'  On  cherubs,  and  on  cherubims, 

'  Full  rovally  he  rod'e, 
*  And  on  the  wings  oF  al!  the  v  inds 

*  CaiT^e  flying  all  abroad.' 

For  this  reafon,  probably,  the  origin  and  courfe  of  the 
V.  inds, '  whence  they  come  and  whither  they  go,'  were  deemed 
hiylterious.  Hence,  inftead  of  inveftigating  the  caufe,  their 
pious  mind.^,  overwhelmed  with  awe,  funk  into  undifcerning 
auiazemcnt !  Under  fuch  impreuions,  I  ceafe  to  wonder 
that  he  who  wrote  that  ancient  drama,  the  book  of  Job, 
puts  among  the  moll  difficult  of  his  queftions  that  which 
demands  an  explanation  of  the  '  balancing  of  the  clouds.' 
But  fhall  not  we,  who  are  happily  free  from  the  terrors  of 
tlie  Mofaic  as  well  as  Pagan  fyftems,  and  who  enjoy  the 
encouraging /«/£'//t'<'7«(3/ fchemc  of  Chrillianity,  which,  ne- 
ver forgetting  Deity,  poftponcs  every  thing  corpordd  to  the 
primary  mental  caufc  * — I  fay,  fliall  not  we  unite  our  efibrts 
to  fill  up  tiiat  dreary  blank  left  in  fcience  by  the  ancients  ? 
And  ^as  man,  who  is  the  feryant  and  interpreter  of  nature, 
can  a6l  and  underftand  no  further  than  he  has,  either  in  ope- 
ration or  in  contemplation,  obferved  of  the  method  and  order 
of  nature  f,'  let  us  commence  a  patient  obfervation  of  the 
ordinary  and  extraordinary  phcenonjena  that  occur  in  this 
fcene  of  wonders,  the  atmofphere ;  and  then  eolle6f  thofe 
fragments  of  knowledge,  widtly  fcattered  through  the  world, 
on  the  fame  fubjeft. 

"  Although  much  of  the  operations  going  forward  in  the 
.atmofphere  may  have  fome  links  that  have  hitherto  efcaped 
the  mod  inquilitive  eye,  and  others,  though  feen,  may  not 
be  fully  underftood,  itill  we  ought  not  to  be  difcouraged. 
Thcfe  detached  links  will  one  day  be  united,  and  form  a  part 
of  the  Q;reat  chain   of  natural    caufes,  adding;  flill  I'trony-e'r 

■"*  Hanis. 

f  Novum  Organ.  Scicnt. 

proofs 
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proofs  of  that  unity   of  defign  which    pervades   thfc   great 
Temple  of  Nature. 

"  SoiTie  ihen  feem  deftined  to  obferve  and  record  naked 
fafts ;  othtrs,  of  a  fnperior  eenius,  follow  after  and  applv 
fhem.  Some  future  Franklui  may  do  with  ihefe  dejiderafed 
fa6ls  what  'Ne-vton  did  with  thofe  coilcc^ted  bv  Kepler  and 
Galileo,  and  therewith  form  a  fvftem  whicn  may  teach  us  to 
bridle  the  winds  themfeh'es,  and  render  tlu-m  further  fubfer- 
vient  to  human  ufes." 


LXI.  An  Attempt  towards  a  Theory  of'  the  Rejijlajice  experl~ 
enced  by  t-zuo  and  four -<wheeled  Carriages  on  different  Kinds 
of  Roads ;  and  to  dcterviine  the  Circumjii-nces  under  which 
the  one  are  preferable ,to  the  other.  By  Nicholas  Fuss, 
Projeffor  of  the  higher  JSIatheniatics  at  Peterjhiirgh^  JMem-. 
htr  of  the  Imperial  Academy  of  Sciences,  ^'c. 
[Concluded  from  p.  266.] 

Fourth  Division. 
On  the  Reftfiance  experienced  frcm  fngle  Ohflacles. 

J.  Section  ^^. 

4\M0NG  thefe  obftacles  I  include,  as  already  mentioned, 
fection  2,  fingle  excavations  and  elevations  which  here  and 
there  occur  on  roadt;,  fuch  as  ridges,  ftones,  channels^  cavi- 
ties, broken  pavement,  and  bridges,  Sec.  \V  hen  fuch  impe- 
diments frequently  occur,  ^n  examination  of  the  increafe  of 
refiftance  which  thence  ariles  cannot  be  a  matter  of  indiffer- 
ence to  the  objecl  of  the  quellion,  and  therefore  1  Ihail  treat 
of  them  in  particular  in  the  prefent  divifion. 

I.  Roads  worn  into  Sinuoflties. 
Section  34. 
Let  AE,  PI.  II.  fig.  7.  be  a  road  of  this  kind  where  the 
fmuofities  are  pretty  regular.  Required  the  rcfiflancc  which 
ariies  to  four  as  well  as  two-whctled  carriages  at  a  given  point 
F  of  the  road,  the  tangent  to  which,  FM,  forms  with  the  di- 
rection of  the  road  x\B  an  angle.  —  7.  In  this  cafe,  whea 
the  road  is  folid,  and  othcrwifc  free  from  inequalities,  the  re- 
fiftance for  the  fore-wheels  will  be  found  by  the  fame  method 
as  that  employed  feclion  7  and  fc6lion  8  to  be : 

■i  m  ^P'cos.  a  {a-\-  y)   -k  ( ;  P  +  />)  fin.  {a.  4-  y) 
And  for  the  hind-wheels,  when  the  angle  which  the  tangent 
J^'M'  forms   in  F  with  the  dire£tion  of  the  road  is  exprelTed 
by  0,  the  refiftanoe  in  this  point  will  be: 

■\  n  X  P  cos.  («  +  a)  +  (1-  P  +  p'  fin.  («  -f  c). 

For 
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For  the  \vhole  refiftance,  then,  of  four-wheeled  carriages 
we  fiiall  have: 

P  _  ■  f  \  m  X  P  COS.  (a  +  y)  -h  (|  ?  +  p)  fin.  (a  +  7)  1 
1+4^^1'  COS.  (a  +  J)  +  (i?+p')  fin.  («  +  J)  ; 
But  for  two-wheeled  carriages  the  refinance  in  the  fame  point 
will  he  found  by  fcAion  10  and  fe6lion  11  to  be: 

R'  :=  mxP  cos.  (a  +  v)  +   (P  -i-  £  P  -f  tt)  fin.  (a  +  7) 

But  the  moving  power  here  is  V  :r:  M  [  i  —  —  j    cos.  y. 

II.   Single  Excavalions. 

Setiion  35. 

For  finrrle  excavations  or  hollows,  the  diftance  of  which 

from  each  other  is  greater  than  that  between  the  fore  and 

hind  axles,  the  angle  will  be  5' =  o;  conleqiiently  we  fliall 

have  for  the  refiftance  to  four-wheeled  carriages, 

^  _  C  *  OT  A  P  cos.  (a  -h  7)  +  (-^  P  +  />)  fi".  («  +  7)  1 
\'+  \.nXV  cos.  a  +  {l  P  +  />')  fin.  a  j 

SeHion  36. 
If  fuch  excavations  occur  on  roads  of  the  fecond  and  tlitrd 
clafs,  fig.  8,  the  refiftance  for  two  and  four-wheeled  carriages 
in  the  above  point  F  on  the  former  kind  of  roads  will  be. 

^^  m  X  P  cos.  (a  -J-  7)  +  ( *■  P  -{-  p)  fin.  (a  +  7)  ^ 

R=  J  -t-  A  ?/  .\  P  cos.  a  +  {\  P  +  p')  fin.  a  > 

\j^  (i-P  +  /))cos.  (a  +  7}tang.?'-|-(-;P-H/)cos.at.-4.J 

-o}  ^    f  l^^P  COS.  (a  +  7)  +  (P  -H  £  P  -i-  tt)  fin.  (a  -t-  7)     1 
1  +  (P  +  tt)  cos.  (a  +  7)  tang,  a  J 

And  for  the  latter  kind  of  roads  the  refiftance  will  be  ; 

p  I VI >.  P  COS.  (a  +  7)   +   (^  P  4-  /))  fin.  (a  +  7)       T 

R  _  J  +  4  7z  >^  P  COS.  «  +  (4  P  +  /)')  fin.  a  I 

/  +  (I  P  +  />)  COS.  (a  +  7)  fin.  i3  tang.  |  | 

••  -f-  (4:  P  "I"  ^')  COS.  «,  fin.  &y  tang,  ii  J 

T>/  _    f  «  ^  P  COS.  (a  4-  7)  +  (P  +  £  P  +  tt)  fin.  (a  +  7}  1 

""  t  +  (i"  +  5r)  COS.  (a  +  7)  fin.  &  tang.  9  J 

OH 

In  regard  to  s  =  Y)[  >  ^"  ^^^  thdo:  cafes  OH  =  OS  tang. 

{a  +  x),  where  k  denotes  the  angle  which  the  pole  IH  makes 
wiih  the  inclined  plane  AB  when  the  wheel  is  in  F.  If  IW 
be  drawn  perpendicular  and  OM  parallel  to  AB,  the  angle. 

MI 
MOI  =  K  and  fin.  K  =  -^ . 

Example. 

Sedlon  37. 
Let  every  thing  be  the  fame  as  in  the  cxan^ple  given  kc- 

tion 


two  ttnd  four-wheeled  Carriages.  ^6^ 

lion  30.  That  is,  let  there  be  a  fingle  excavation  in  a  road 
«o«[i(ting  oFfuch  dry  fand;  let  the  carriage  be  in  F ;  and  let 
the  angle  7  =  19°,  MI  —  9  inches,  01  —  12  feet;  in  this 
cafe,  (in.  u.  =  0-06250,  and  x  =  3°  35'';  confequently  OH 
=  0:38038 J  and  £=^0-03170.  From  thefe  data  we  {hall 
have. 

For  four-ti'hechd  Carriages, 

'4i(*aP  COS.  (a  +  7)  —  12*273 

i^zxPcos.  a  =  9"976> 

('  P  -t-  />)  fin.  {x-\-  y)  =  267-260 

(•-P-h/)')  fai.  «  =  49-527 

(i  P  +  p)  (^''^s,.  {a  4-  7)  fin.  (3,  tang.  |  =  115-624 

ii  ^  +  />')  COS.  «,  fin.  ^,  tang,  q  =  107-11:5 

For  tzuO'ivheled  Carriages, 

(i\V  COS.  {a  +  y)  =      15780 

(P  +  e  P  +  7r)  fin.  (x  4-  -/)  =   535'3^7 

(P  +  5r)  cos.  (a  +  7)  fin.  ^,  tang.  $      =s   208-035 


w  =  759-132 

We  have  here  M  f  I  — -^j  cos.  y  =  561-772,    and  M 

(i -— j-  COS.  7  =  759*132;  confequently^  =  +  1*518 

and  ^'  —  —  0-0187,  if  we  make  M  =  800  and  G  =  11,  as 
in  fe6lion  30.  Thefe  two  horfes,  therefore,  would  not  be 
able  to  draw  a  two-wheeled  carriage  over  the  point  F  of  this 
excavation ;  whereas  they  could  draw  without  much  exer- 
tion, and  with  a  velocity  of  more  than  iS  inches  per  fccond, 
a  four-wheeled  carriage  over  the  fame  point.  On  the  other 
hand,  they  would  be  obliged  to  employ  nearly  as  great  aa 
exertion  for  the  hind-wheels;  but  this  double  exertion  will 
be  lefs  fatiguing  than  the  fingle  exertion  in  the  cafe  of  two 
wheels  provided  they  do  not  ftick  faft,  as  the  calculation  fup- 
pofes. 

III.  Single  Ele-valio7is, 

Section  38. 

Fig.  9.  The  cafe  is  the  fame  when  the  obftacles  which 
occur  are  fingle  elevatioiis,  fuch  as  ridges,  flones,  brokea 
pavement,  and  bridges,  &c.  Let  G  be  an  obftacle  of  this  kind, 
the  height  of  which  is  FR  —  b,  let  the  fenudianieter  of  the 

■wheel 
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a  —  h 
whed  be  OG  =  a,   io  that  ;C03.  GOll  z=.  -.    Let  this 

■        ■  ■  a 

angle  GOR  be-for  the  fore-wheels  —  p,  fof  the  hind-wheels 
=  (7,  aiul  for  the  two-wheeled  carriages  rz  t.  The  increafe 
of  refiilahoe  ariling  from  this  obftacle  in  the  cafe  of  the.  fore- 
wheels  will  be  =  (^P4-^)  COS.  a  tang.  ^;  in  that  of  the 
hind-wheels  -  (1P4"/)  cos.  a  tang,  cr ;  and  of  the  two- 
wheeled  .carriages  (P  +  ir)  cos.  a  tang,  ix.  But  of  Uie  firft 
two,  as  one  only  acts  at  a  time,  the  whole  refiitance  on  each 
kind  of  way  where  fuch  obllacles  occur  will  be  much  eafier 
overcome  by  the  four-wheeled  than  by  the  two-wheeled 
carriages. 

Fifth  Division. 

Gc'jicral  Conjiderntlons  and  Rt^'ulls, 

Sedion  39. 

I  have  already  fliown,  in  regard  to  all  the  three  clafles  of 
roads  in  general,  the  conditions  under  which  the  one  kind  of 
carriage  is  .to  be  preferred  to  the  other.  But  as  the  multi- 
tude x)f  elements  which  occur  in  all  thefe  formulae  render  a 
ijeneral  view  of  them  difHcuU,  it  may  not  be  fuperfluous  to 
colletl  here  a  few  of  the  principal  refults  as  deduced  from  a 
clofer  comparifua  of  the  general  conditions. 

SeBion  40. 

On  roads  of  the  firft  clafs,  when  the  axles  and  wheels  are 
in  the  common  ratio,  the  ditlerence  between  R  and  R'  can. 
never  be  verv  confiderable.  But  as  the  wheels  •  of  the  two- 
wheeled  carriages  are  generally  made  as  higii  or  higher  than 
the  hind-wheels  of  the  four-wheeled  carriages,- we  fliall  al- 
ways have  K  >  R'  as  long  as  P,  f  and  a  are  not.  very  great. 
But  if  the  road  be  exceedingly  fteep,  and  the  load  very  high 
and  heavy,  we  fliall  have  R  <  R';  confequenlly  the  four- 
wheeled  carriages  will  be  preferable. 

ScB'wji  41. 

In  the  commencement  of  this  effay,  fecSlion  2.  among  roads 
of  this  clafs,  I  included  thofe  with  folid  broad  ruts,  to  which 
every  thing  obfcrvcd,  in  general,  in  regard  to  Iblid  and  fmooth 
roads  is  applicable.  But  if  the  folid  ruts  are  narrov/  and  deep, 
a  friivtion  is  prdduced  on  the  fides  of  the  fellies  which  increales 
the  refiitance  ;  but  I  cannot  determine  accurately  this  incrcafe, 
as  we  are  unacquainted  with  the  laws  according  to  which  this 
friftion  afts :  all  that  we  know  of  it,  and  it  is  fufficicnt  for 
pur  purpofe,  is,  that  the  increafe  of  refidance  thence  ariiing  rs 
for  four- wheeled  carriages  nearly  double  that  for  two-wheclcd 

carriages; 


t-iVo  and  jiur^<wheeled  Carnages r  *^7 

carnages;  and  confequcntly  on  fuch  roads  the  ft^rmer  deferve 
the  preference,  and  the  more  fo  the  nairower  an4  tjf^'per.the 

J'UtS.  ;/:'_''  ;  ;'^",'' 

SeSiipn  42, 

When  the  dimenfions  of  the  wheels  and  axles  r,re  in  the 
common  ratio,  the  difference  ot>  roads  of  the  feco'nd 'clafs  be- 
tween R  and  R^  will  beconfiderabiy  greater  than  for  the  carri- 
ages examined  fe6lion  40,  •  and  to  the  prejudice,  of  the  four- 
Vi'heeled  carriages ;  and  the  more  rugged  the  road  the' .deeper  it 
muft  be,  and  the  higher  and  heavier  muft  be  the  load  to-make 
R  <  R^.  On  the  whole,  two-wheeled  carriages  on  roads  oi" 
the  fecoiid  clafs  are  always  preferable  in  regard  to  rchllauce. 

SeB'ton  4^. 

But  on  roads  of  the  third  clafs,  the  advantage  inclines 
firongly  to  the  fide  of  the  four-wheeled  carriages:  and  it 
is  decidedly  fo  when  the  furface  of  the  road  confiits  of 
foft  fand,  moift  tender  earth,  tough  dirt,  &c.  fo  that  the 
hind-wheels  run  in  the  ruts  formed  by  the  fore-wheels.  For 
here  we  have  unconditionally  R  <  R'.  But  even  in  the  cafe 
of  dry  foft  fand  or  earth,  or  fluid  dirt,  where  the  ruts  made 
by  the  fore-wheels  immediatelv  clofe  up  again,  we  (iniW  have 
alfo  R  <  R'  when  the  fum  of  the  femidiameter  of  the.fore- 
and  hind-wheels  is  nut  much  fmaller  than  the  diameter 
of  the  wheels  of  the  two-vvheeled  carriages  without  rerjard 
to  P,  a  and  £.  In  the  laft  place,  if  the  road  be  flecp  and  the 
load  heavy  and  voluminous,  the  two-wheeled  carriaoes,  to 
the  prejudice  of  the  ncceiiary  flrentrth,  muft  have  very  large 
wheels  to  make  R  <  IV.  On  the  vvhole^  therefore,  ou  fuch 
roads  four-wheeled  carriages  are  better. 

Station  44. 

On  the  roads  with  finuofities  of  fc£lion  34  we  have  R  <  R' 
when  the  angle  0  =  o,  orvanifhes';  that  is,  when  the  diftancc 
between  the  excavations  is  greater  than  that  between  ihe 
fore  and  hind-wheels,  or  when  ihcy  are  placed  fo  near  each 
other  that  the  hind-wheel  finks  while  the  fore  one  afccnds,  as 
feen,  figure  7,  at  F'^  and  F.  In  both  cafes,  particularlv  the 
laft,  four-wheeled  carriages  are  to  be  preferred  to  two- wheeled, 
not  only  becaufe  R  <  R-',  but  becaufe  the  movintx  power  re- 
mains greater  in  the  former  caie  than  in  the  latter,  where 
the  continued  alteration  in  the  direction  of  the  pole,  and  die 
vibrating  of  the  centre  of  gravity  which  thence  arifes,  tend 
greatly  to  fatigue  the  cattle, 

■♦  • 
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SeEl'ion  45. 
In  the  cafe  alfo  of  fingle  txcavations  and  elevations,  fr.ch 
scs  thofe  confidered  fe6lion  '^^^  and  fcction  38,  we  fhall  have, 
as  already  mentioned,  R  <  11'  when  fuch  occur  on  any  road 
whatever.  When  thefe  obftacles  arc  numerous,  hut  not  fo 
near  each  other  that  the  fore-  and  hind-wheels  both  experi- 
ence a  renltance  at  the  fame  time,  four-wheeled  carriages 
are  for  the  moft  part  to  be  preferred  to  two-wheeled,  without 
taking  into  conlidcration  the  nature  of  the  road  in  other 
refpetts. 

Sixth  Division. 

J^ibr^f  accurate  Dt  termination  of  ihe  Rcjljlance  hi  regard  to  the 
JJlre^iion  of  the  Pole  or  Shafts, 

Se5ihn  46. 
In  the  precedinc;  refearches  it  has  been  fuppofed  that  the 
dlredtion  of  the  pole  of  the  carriage  is  parallel  to  that  of  the 
road.  In  general,  however,  it  deviates  more  or  lefs  from 
this  direcSlion  according  as  the  breaft  leather  or  the  collar  of 
the  team  horfe  is  higher  or  lower  than  the  axles  of  the  wheels. 
This  deviation  depends  alfo,  befides  the  length  of  the  pole, 
en  the  kind  of  harnefs,  on  the  height  of  the  cattle  and  the 
method  of  yoking-  them,  and  on  the  iize  of  the  wheels;  and 
•when  this  is  taken  into  confideration  the  refittance  R  and  R' 
will  certainly  be  fomewhat  different  from  that  found  in  the 
preceding  divlfions.  But  though  the  difference  is  very  fma!!, 
to  render  the  examination  of  this  queftion  as  complete  as  the 
nature  of  the  fubjeft  will  admit,  I  (hall  take  into  confidera- 
tion in  this  divifion  the  dircftion  of  the  pole,  and  again  de- 
termine the  values  of  R  and  R/  for  each  of  the  fuppoled  three 
claffes  of  roads, 

I ,  Roads  of  the  flrfl  Clafs* 

Sfdion  47. 
Let  the  pole  01,  fig.  to.   make  with  the  dlrecllon  of  tlie 
road  AB  or  OM  an  angle  MOI  =  K,  the  moving  power  01 

=  V  =  M  (1 ^-  V  is  in  this  cafe  not  entirely  employed, 

but  only  the  part  OM  =  V  cos.  x ;  while  the  other  part,  ON 
=  V,  fin.  «,  leffens  the  preffure  on  the  fore  axle,  which  is 
only  :  P  cos.  a,  — V,  fin.  x.  Therefore  the  rcfiHance  from 
fi-i6lion  on  the  axle  =  4  ^'-  ?-  P  cos.  a,  —  7«x  V,  fin.  x ;  and 
the  whole  refiftance  aiSling  in  the  dirc<5lion  OP  againit  the 
power  OM  =  V  cos.  «  is, 

f  ;  (m  ^-  «)  ^  P  cos.  a  -h  (P  -{■  p  +/>')  fm.  «?  , 

i-A- ;;t^  V  fin.  »  =  V  cos.  «  S 
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Ji'wt  therefore  put  for  this  clafs  ofioads  V  ~  M  f'^— -^  )* 

=  R,  the  required  refiftance  for  four-wheeled  carriages  will  be, 
_  I  (w  +  n)  A  P  COS.  a  4-  ( P  '  />      p')  ill),  a 
cos   K  -f  m  A  lin.  Jt 
If  we  make  for  two-v\  heeled  carriages  the  angle  MOI  = 

«'  and  V  =  M  (i ^V  =  R',    we   fliall   find   ia   the 

fame  manner, 

ju,  APcos.  a  +    (P  +  eP  +  tt)  fin.  a 

COS.  >c'  +  //.  A  fin.  x' 

OH 
Where  it  is  however  to  be  remarked,  that  though  e  =  -^ 

we  have  here  OH  —  OS  tang,  (a  +  «')•     If  «  =  o,  and  *' 
=  o,  then  will  R  ^  R  (fcdion  9),  and  R'  .r^  R'  (feClion  12), 

Example. 

SeB'wn  48. 
Let  every  thing  be  as  in  the  example  fe<9;ion  1 8,  and,  be- 
fides,  let  IW  —  42  inches.  For  R  let  01  n  10  feet,  and  for 
R'  let  01  1  12  feet,  fo  that  «  =  33"  30'  and  V  =  7°  ]  1' ; 
confequently  OH  -  a  tang.  13°  11''  =  0*46848,  and  s  =. 
0'03904.  Hence  we  rnaFl  have  R  —  199-557  and  W  = 
189-943.  In  feftion  t8  we  had  R  —  R'  ;.z  9"5io,  and  here. 
R  —  R'  =  9*614.     Therefore  the  difference  is  nearly  equal. 

II.  Roads  of  the  fecond  Clafs, 
SeEl'wn  49. 
On  rpads  of  this  kind  in  the  fore-wheels  of  four-wheeled 
carriages  the  momentum  of  the  pari  K  of  the  moving  power, 
which  is  employed  in  order  to  raife  it  above  the  obilacle  G, 
isK.GU  OR.GR;  that  is,  K.GO  cos.  (<?.  —  ;,)  C  P4/') 
cos.  -i.GO  fin.  (p.  Hence  the  power  K  aoling  in  the  direc- 
tion OH  —  ( '  P  ^  /))  COS.  a  fin.  ^,  fee.  [^  —  k)\  confe- 
qviently  that  in  the  direction  OP  -  OH  cos.  a.  -  (~  P  +  />) 
cos.  a,  cos.  X,  fin.  (p,  fee.  (<?>  —  «).  The  fum  of  all  the  powers 
a6ling  in  the  direftion  of  OP  therefore  is, 

{(>/»   f  «)  A  P  cos.  a  +  (P  4-  ^  +  p')  fin.  a,         \ 
'm\\  fin.  K  -H  (i  P  4  /))  cos.  a,  cos.  x,  fin.  (p  S  =  cos.« 
fee.  ((p  — x)  4  (^  P  4  /)  cos.  a  tang.  -^  )  ' 

Hence  we  obtain  V  =  M  ( i p*  j '  >  o*"? 

C  T>-        ({:?  4 /)  COS.  a  COS.  ji  fin.  i^,  fee.  (^~x)' 

\K  4- 7: ~ — I 

_,   J  cos  >c  4  'K  A  lin.  K 

"S  +  (t  P  +  />')  cos  a  tang.  ^ 

V  cos.jc  4  tuK  fin.  X 
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And  in  the  fame  manner  we  find  for  two-wheeled  carriage^^ 
^  I       ^         (P  +  Tf    COS.  a  COS.  x'  fin.  w,  iec.  (go  — h') 
co8  ji'  +  jit  X  Tin.  }c 

If  there^re  v  —  o  and  k'  0,  we  obtain  fcjr  R  and  R'  the 
valucg  found  in  ihe  fecond  divifion,  le^iion  J9  andfeftlon  :jo. 

Example. 

Sedion  50. 

Let  every  thing;  he  as  in  the  cafe  calculated  fe(!^ion  23 ; 
alfo  let  IW  =-  43  inches,  for  R  let  01  9  feet,  and  for  R' 
let  01  —  12  feet:  hence  k  -  14  29',  and  k'  7  47'.  Now 
as  OH  =  2  tang.  21  47'  -  0*799268  feet,  therefore  s  ^ 
b*o666o.     Hence  we  obtain, 

_.         (  » «  "f  «)  X  P  cos  a  +  (P  +  ^  +  ^')  fin.  a 

R  = 


=  529'268 

=    7rJ39 

R=  697-243 

=  526-250 

=  124*021 


COS.  jc  +  in  A  fin.  x 
(|- ?+/)  COS.  a  COS.  X  fin.  (p,  fee  (tp  —  y.) 

COS.  x  -{-  '^^  ^^  fi"«  5t 
(fP  +  pJ)  COS.  a  tang.  ^ 
COS.  X  +  "!  •^  fin*  t 

y>i     y-^^  *^"^-  a;  +  (P  -{-  £  P  +  7f )  fin,  g 
COS.  x'  +  i^  ^  fin-  5^' 
(P+  tT)  COS..  a  COS.  x'  fin.  w,  fee.  (w  —  x) 
COS.  x'  +  ju.  X  fin.  x/ 

R'  =  650-281 
In  the  example  fe^lion  23  we  had  R  —  R'  =  45'357j  but 
here  R  —  R'  =  46-962;  confequently  in  this  cafe  the  dif- 
ferences are  nearly  equal. 

III.  Roads  of  the  third  Clafs, 

After  what  has  been  faid,  feftion  49,  it  is  needlefs  to  repeat 

ftep  by  ftep  the  procefs  for  roads  of  this  clafs.     It  may  be- 

cafily  feen  that  here, 

(i  P  +  p)  COS.  a  fin.  |3  COS.  x  fin.  ^ 
■%  ±\  -t-  

R  = 


COS,  X  +  W2  X  fin.  X 
fee.  (^  — x')  +  (I  P  +  /)')  COS.  a  fin.  /3  tang.  '^{ 

COS.  X  +  «  X  fin.  X 
■^  .       ^  ,        fP  +  7'')  COS.  a  fin.  S  COS.  x'  fin.  ^,  fee.  f5-—x') 

R'  =  R'  4- rz — r? — 1 ■ 

COS.  x'  +  p-  A  fin.  "><■' 
So  that  when  k  —  o,  and  «'  =  c,  we  obtain  for  R  and  R'  the 
fame  values  as  thofe  found  fe6tion  36  and  feclion  27. 

•  '  Example. 
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Example. 

Se£lion  52. 

Let  every  thing  be  as  before  fe6tlon  30 ;  alfo  IW  =  48 
inches,  for  R  let  01  =  9  feet,  and  for  R'  let  01  =  la  feet 5 
therefore  k  =  iy°  %%',  and  «'  =  9°  34'.  Now  as  OH  = 
Q.y  tang.  13°  24'  =  0-68067,  then  is  £  =  0*05673.  From 
thefe  and  the  preceding  data  we  obtain, 

_,         i  (w  +  «)  A  P  COS.  a  ^-  (P  +  *  +  /.')  fin.  a, 

K  = 1 — r-^ =    135*405 

COS.  y.  -\-  m  X  lin.  jc  u  t  ^ 

(i  P  +  /)  COS.  a  fin.  /3  COS.  x  fin.  ^,  fee.  (^— x) 

. — _- _  117. iq8 

COS.  )c  +  w'  A  lin .  >t  '      ^ 

(i  P  +  *')  COS.  a  fin.  S  tan?,  ij 

• — ; =    II 1-41? 

COS.  K  -^  m  A  an.  x.  -roj 

R  =   354-054 
^,      //,X  P  COS.  a  +  (P  4  £  P  4-  tt)  fin.  a 

H  = — —: =    Ii6'0i];5 

COS.  K'  -\-  [L  K  an.  k  ^^ 

(P  4  -tt)  cos.  a  fin.  /3  cos.  x^  fin.  S",  fee,  (S"  — x) 

COS.  x'-j- ju- A  fin.  x'  ~" ^ 

R'  =  333-147 
In  the  example  fe6tion  30,  we  had  R  —  R'  =  i6'07t,  but 
here  R — R'  =  31*907. 


LXII.    JleJleBions  on  the  Zodiacs  found  by  the  French   in 
Upper  Egypt,     By  Mr.  Del  uc  *. 

JL  HE  principal  arguments  oppofed  to  the  authenticity  of 
what  Mofes  relates  in  regard  to  the  hiftory  of  the  deluge,  and 
the  period  when  it  took  place,  are  drawn  from  the  fuppofed 
antiquity  of  our  continents,  which  is  carried  back,  without 
bounds,  beyond  that  epoch.  This  opinion  has  its  fource  in 
idea  rather  than  in  obfcrvation  3  for  fa6ls  which  have  been 
carefully  obferved  fhow,  on  the  contrary,  that  the  continents 
we  inhabit  have  no  older  date  than  that  fixed  by  the  chrono- 
logy of  Mofes  iincc  the  flood.  For  the  proofs  of  this  truth 
I  refer  to  Lettres  Phyjlques  et  Morales  fur  VH'ifloire  de  la 
Terre  et  de  V Homme,  and  to  thofe  fur  I  Hijloire  Phyjique  de 
la  Terrey  or  Lettres  Geologiques,  where  are  collected  a  great 
number  of  fafts  the  evidence'  of  which  cannot  be  conteded. 

But  the  projeft,  long  ago  formed,  of  deftroying  the  credit 
due  to  the  revelation  announced  by  the  facred  hiltorian,  pre- 

*  From  the  B'.bl'tothl'^ne  Britanniquc,  No,  154. 
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vails,  with  fome,  over  evidence.  No  attention  is  paid  by  in- 
fidels to  the  proofs  which  confirm  it;  and,  without  having 
been  able  to  deftroy  them,  and  even  without  having  tried  it, 
thev  return  to  the  charge  as  ibon  as  an  opportunity  offers. 

The.  Moniteur  or  French  Gazette  Natwnale  of  the  25th  of 
Pluviofe  laft  (February  14,  1802,)  contains  a  long  article,  in 
which  are  announced  difcoverics  made  in  Upper  Egypt,  and 
among  thefe  is  that  of  two  zodiacs;  from  v\hich  it  is  "  cer- 
tain," fays  the  writer,  "  that  the  prefent  divifion  of  the  zo- 
diac fuch  as  we  are  acquainted  with  vt'as  eflablifiied  among 
the  Egyptians  fifteen  thoufand  years  before  the  Chriftian 
aera,  and  that  it  has  been  prcferved  without  alteration  and 
tranfmitted  to  all  other  nations." 

This  conclufion,  given  with  a  tone  of  afTurattce,  may  eafily 
impofe,  and  make  it  be  believed  that  it  is  well  founded,  though 
it  can  rert  only  on  conjcftures  or  miftakes  in  the  application 
of  aftronomical-  calculations :  but  in  fuch  fpeculations,  as 
they  are  retained  by  no  religious  perfuafions,  they  follow  their 
own  ideas, without  ever  inquiring  whether  they  can  be  recon- 
ciled with  what  is  pointed 'out  to  us  by  nature. 

The  Memoirs  of  the  Academy  of  Sciences  fi3r  1708  con- 
tain an  engraving  of  a  large  fragment  of  an  Egyptian  plani- 
fphere  or  zodiac  which  was  fent  from  Rome  to  the  academy. 
This  zodiac,  engraven  on  antique  marble,  was  preferved  in 
the  Vatican.  It  rcprefents  concentric  bands  or  circles  di- 
vided into  twelve  equal  portions  by  lines  drawn  from  the  cir- 
cumference to  the  centre.  The  circle  in  the  centre,  which  is 
not  divided,  contains  three  conftellations,  the  Dragon  and 
two  Bears.  The  next  circle,  which  is  divided,  contains  the 
figures  of  animals,  reptiles,  and  others.  The  two  following 
circles  contain  each  in  the  fame  order  the  twelve  figns  of  the 
zodiac,  fome  of  which  are  in  good  prefervation.  The  fifth 
circle,  feparated  by  a  band  on  which  are  traced  out  letters  or 
chara6lers,  contains  in  each  divifion,  correfponding  to  a  fign, 
three  human  figures,  fome  of  which  have  the  head  of  an 
animal.  And  the  laft  circle,  which  indoles  the  whole,  rc- 
prefents the  planets  repeated  under  the  figure  of  human  bead? 
correfponding  to  certain  divifions  of  the  figns,  according  as 
the  imagination,  inclined  to  ilie  chimeras  of  altrology,  fug- 
gefted. 

The  leai'ned  in  1708  were  far  from  afligning  to  this  zodiac 
a  high  antiquity  :  it  was  even  confidered,  and  with  juftice,  as 
being  rather  afirological  than  afironomical;  and  therefore  it 
was  left  in  the  hiftorical  part  of  that  year  as  a  mere  object  of 
curiofity,  not  worthy  of  engaging  the  time  of  the  academy.. 
But  Voltaire  and  his  fchool  had  not  yet  appeared  feaied  m 
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the  fcf)rner*s  cha'ir^  ihowing  out  their  fophifra*  and  their  far- 
calms  againrt  the  account  given  by  Mofes.  Thefe  arms 
made  their  ufual  impreffion  on  inattentive  men.  They  re- 
jetl  as  fabulous  the  chronology  of  the  facred  hiftorian; 
and,  by  a  very  remarkable  but  not  novel  inconfiftency,  they 
give  more  faith  to  the  uncertain  interpretations  of  thefe  com- 
bined arrangements  of  the  Egyptian  figns  and  hieroglyphics, 
the  date  of  which  as  well  as  the  meaning  is  unknown,  than 
to  a  chronology  eftablilhed  on  an  unmterrupted  feries  of  ge- 
nerations. 

Fortunatelv,  without  going  far  from  the  place  where  thefe 
zodiacs  were  found,  a  very  remarkable  fatl  of  the  philofophy 
of  the  earth  bears  teftimony  againft  the  antiquity  afcribed  to 
them. 

We  know,  from  the  accoimts  of  enlightened  travellers, 
that  the  coa(l  of  Arabia  on  the  Red  Sea  is  incumbered  with 
banks  or  reefs  of  coi'al,  which  render  accefs  to  them  difficult 
and  dangerous. 

Thefe  reefs  are  the  work  and  habitation  of  polypes,  which 
in  proportion  as  they  labour  abandon  their  firft  habitations, 
on  which  they  continue  to  build.  This  fucceffion  of  labour 
is  feen  very  di(lin6lly  in  thofe  marine  produtStions  which  ferve 
to  ornament  our  cabinet?  of  natural  hiftory  under  the  names 
of  coral,  madrepores,  millepores,  lea  organs,  &c. 

In  warm  climates  thefe  polypes  are  always  in  activity; 
they  never  ceaie  to  multiply  and  to  labour;  the  refult  of 
which  is,  that  in  a  iliort  time  they  augment  in  a  fenfible 
manner  the  mafs  of  their  habitations,  which  are  not  deftroyed 
by  age,  as  they  are  of  the  fame  fubllance  as  {hells_,  and  have 
the  fame  hardnefs. 

Niebuhr,  in  his  Defcription  of  Arabia,  p.  199,  mentions 
a  ftriking  inftance  of  the  rapid  increafe  of  thefe  coral  banks 
obferved  at  the  diftance  ot  fonie  leagues  to  the  north  of 
Mokha.  "  Ghalefka,  a  town  formerly  celebrated,"  fays  he, 
**  is  at  prefcnt  a  wretched  village,  the  inhabitants  of  which, 
few  in  number,  live  on  their  dates  and  by  filhing.  The 
coaft  is  at  prefent  fo  filled  with  coral  banks,  that  the  port  is 
impracticable  even  to  fmall  veflels." 

If  only  a  'io.w  centuries  then  were  required  to  render  a  port 
and  the  neighbouring  coafts  imprat^licablc,  this  rigorous  con- 
fequence  refults,  that  all  thefe  Chores  mu(t  many  ages  ago 
have  been  inacceflible  to  (liips,  had  the  Red  Sea,  and  the 
coads  by  which  it  is  bordered,  exilted  fifteen  thoufand  years 
before  the  Chrillian  ara,  as  is  faid  of  the  zodiacs  of  Upper 
Egypt,  w^hich  would  ftill  fuppofe  many  thoufands  of  years 
anterior  to  that  period. 

A  a  3  And 
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And  when  we  refleft  that,  as  we  are  no  longet  flopped  in 
reo^ard  to  the  antiquhy  of  our  continents  by  any  known  chro- 
nologv,  the  rcfult  is,  that  they  may  have  exifted  millions  as 
well  a?  thonfands  of  years :  the-^e  are  no  more  bounds,  then, 
aflignable  to  their  antiquity,  and  confequently  to  the  pro- 
grefs  of  the  labour  of  thefe  infe6ls ;  and  the  Red  Sea,  narrow 
and  deep,  ought  to  have  been  totally  choked  up  by  it. 

But  the  Red  Sea  is  not  the  only  one  which  exhibits  thefe 
coral  reefs,  and  their  continual  increafe  :  a  great  number  of 
ides  fituated  between  the  tropics  are  furrounded  by  them  in 
fuch  a  manner  as  renders  accefs  to  them  as  difficult  as  on  the 
coafts  of  Arabia. 

Mr.  Labillardlere,  the  author  of  Vovage  a  la  JRecherche  de 
la  Peroiifey  makes  on  this  fubject  theloljowing  refie6lion,  in 
confequence  of  the  velTels  having  been  expofed  to  great  danger 
among  fuch  reefs,  which  extend  around  New  Caledonia : — 
*'  Thefe  polvpiers,"  fays  he,  "  the  continual  increafe  of  which 
blocks  up  more  and  more  the  bafon  of  the  feas,  are  very  ca- 
pable of  frightening  navigators ;  and  many  fhoals  which  ftill 
afford  a  piffage  will  foon  form  reefs  exceedingly  dangerous." 

If  tiie  prefent  ftate  of  the  feas  and  continents  had  exifted 
for  thonfands  of  ages,  as  pretended  by  thofe  geologues  who 
reje£t  the  chronology  of  Mofes,  is  it  not  evident  that  thefe 
reefs,  which  continually  increafe,  would  have  long  ago  fur- 
rounc'ed  thefe  iflands  with  fo  great  a  number  of  thele  walls 
of  coral,  that  it  would  have  been  impolhbie  for  the  firft 
navigators  to  approach  even  within  a  coufiderablc  diftance  of 
them  ?  Nature,  then,  agrees  here  with  the  chronology  of  the 
facred  fcriptures.  The  labour  of  thefe  Uttle  animals  rifes  up 
from  the  bottom  of  the  fea,  in  teftimony  of  the  truth  of  its 
relation. 

Thefe  coral  rocks  appear  to  be  a  produftion  peculiar  to  the 
prefent  fea ;  for  we  find  nothing  fimilar  in  calcareous  moun- 
tains, nor  in  hills  confiding  of  iliells.  Coral  and  madrepores 
are,  no  doubt,  fi)und  in  them  ;  but  they  are  infulated  in  the 
llrata  like  all  other  marine  bodies.  This  example  (hows  how 
deceitful  the  calculations  of  geometry  may  be,  when  applied 
to  fa6ts  in  the  philofophy  of  the  earth  without  confulting 
nature. 

The  celebrated  geometrician  Delaplace,  calculating  the 
depth  of  the  fea  from  the  Newtonian  theory  of  the  tides, 
has  determined  that  this  depth  cannot  be'  lefs  than  four 
leagues*. 

The  attentive  obferver  of  nature  has  means  iftore  certain 

'■  P^enou1^elument  piriedrque  dcs  Comincns  terrrfivc^^  p.  28S. 
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for  'bnndino;  this  depth  than  the  refult  of  fuch  calculations. 
Thefe  are,  the  numerous  v<jlcanic  ifles  fcattered  in  all  lati- 
tudes throuiihoal  the  bofom  of  the  moft  cxtenfive  feas.  Thefe 
iflands  flUe(t,  that  the  bafis  on  which  the  fubterranean  fires 
have  elevaied  them  tannut  be  at  the  depth  of  even  a  thoufand 
toiles;  and  if  we  add  to  thefe  volcanic  ifles  all  the  natural 
ifles  which  are  at  a  great  diitance  from  continents,  what  will 
become  of  the  depth  of  ybar  leagues,  affii^ncd  to  the  fea  from 
thefe  calculations  ? 

Another  fa6l,  which  oppofes  this  hvpothefis,  refnlts  from 
currents.  If  the  flux  and  reflux  deprndcd  on  the  depth  of 
the  lea,  it  ou'^ht  to  experience  the  fame  libration  throughout 
its  whole  mafs;  which  is  not  the  cafe  The  currents  are  not 
fenfible  but  at  a  fmall  dillance  from  the  furface  of  the  wafer. 
This  fad,  which  is  well  known  to  navigators,  fapplies 
them  with  the  means  of  determining  whether  their  veflel  be 
in  a  current.  Thev  hoi(l  out  a  boar,  which  proceeds  .;;foi!ie 
diitance  from  ihe  \eflll,  auu  ihen  let  down  a  weight  attached 
to  a  rope  to  the  dep  h  of  200  fathoms.  This  weight  being 
thus  at  a  great  depth  in  calm  water,  obfervation  and  expcr.- 
ence  having  (liown  that  currents  are  not  fenlib  e  beyond  the 
depth  of  ten  fathonis,  it  produces  the  cfFed  of  an  anchor 
which  retains  the  boat:  they  then  throw  into  the  water  a 
very  thin  board,  that  the  wind  may  have  no  hold  of  it,  and 
according  to  the  motion  of  this  Ijoard,  ir  it  has  any,  they 
difcovcr  whether  there  be  a  curient,  and  determine  us  direc- 
tion and  velocity.  It  refults  then  from  theie  fadts,  that  the 
libration  of  the  fea,  occafioned  by  the  moon,  which  produces 
the  tides,  is  owing  to  its  extent,  and  in  no  manner  to  its  depth. 
What  then  ought  we  to  conclude  Irom  all  thefe  fads? 
That  in  regard  to  the  philofophy  of  the  earth  we  ought  to 
con^idt  thern,  and  dired  our  obfcrvaiions  in  particular  by  the 
firlt  of  ail  motives,  that  ot  attaining,  as  far  as  poflible,  to  the 
knowledge  of  truth. 

I  (lialftake  this  opportunity  of  making  a  remark  connedcd 
with  fome  ohfirvations  contained  in  my  letter  of  the  loth  of 
November  lalt.  Since  the  currents  of  the  fea  -ire  experienced 
only  at  a  fmall  depth,  and  as  the  fea  beneath  them  is  calm, 
the'geological  iyi^ems  founded  on  the  formation  of  new  con- 
tinents by  currents  at  the  bottom  ot  the  fea  have  not  this 
fuppofed  tad  in  their  favour,  hnce  it  is  proved  that  they  do 
not  €xift. 

Geneva, 
May  10,  iJJoj. 
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LXITT.  Ohfervations  refpeBing  the  A)>a-Pana.  Head  In  the 
ClaJ's  of  the  Phvjical  Sciences  of  the  French  Naii-jnal  I'lJIi- 
tute  on   the  i^th   of  FruSiidorj   Year  lo.     By   C.  Ven- 

TENAT. 

i^EVERAL  of  the  journals  have  lately  made  mention  of 
the  aya-pana.  They  have  faid  that  this  plant  was  originally 
a  native  of  Brazil ;  that  it  is  cultivated  with  fuccefs  in  the 
Ifle  de  France;  that  it  poffefies  great  virtues,  and  may  be 
confidered  as  an  univerfal  panacea.  I  hope,  therefore,  that 
the  clafs,  and  particularly  phyficians,  will  be  gratified  with  a 
more  consplete  account  of  this  vegetable,  the  difcover\-  of 
•which  is  a  valuable  acquifition  to  natural  hiftory,  if  the  vir- 
tues afcrlbed  to  it  arc  not  exaggerated. 

About  eight  months  ago  one  of  mv  nephews,  being  about 
to  leave  the  Ifle  of  France,  begged  citizen  Michaud  to  point 
out  to  him  fuch  plants  cultivated  in  the  garden  of  the  liate 
as  he  thought  likely  to  be  an  acceptable  prefcnt  to  me.  Our 
friend  mentioned  to  him  the  rarell  articles:  he  even  was  fo 
kind  as  to  procure  them,  and  did  not  forget  the  famous  plant 
of  Brazil.  The  information  which  my  nephew  obtained  re- 
fpeeling  this  plant,  being  perfe6lly  agreeable  to  that  which 
has  beenfince  tranfmitted  to  madame  Bonaparte  as  well  as  to 
C.  Juflieu,  I  flatter  myfelf  that  I  am  able  to  give  the  tiafs  an 
accurate  account  in  regard  to  every  thing  that  concerns  the 
native  country  of  the  aya-pana',  the  properties  afcribed  to  it; 
and,  in  particular,  its  botanical  characters. 

The  aya-pana  grows  in  South  America  on  the  right  bank 
of  the  river  of  the  Amazons.  The  inhabitants  of  that  coun- 
try have  long  confidered  it  as  an  excellent  fudorific,  and  a 
powerful  alexipharmic  or  antidote  againfl  the  bite  of  ferpents 
and  the  wounds  made  by  poifoned  arrows.  Its  virtues  are 
etjually  extolled  throughout  all  Brazil,  where  it  is  carefully 
cultivated,  and  where  it  is  diftinguilhed  by  the  name  of  the 
miraculous  pla?it. 

In  the  7th  \ear  of  the  French  republic  captain  Augufline 
Baudin,  brother  of  raptain  Baudinfo  well  known  to  natu- 
ralifts  who  is  now  on  a  voyage  to  the  South  Seas,  being  at 
Brazil,  and  having  heard  of  he  aya-pana,  confidered  at  firft 
as  fabulous,  or  at  leafl  exaggerated,  over\  thing  told  him  re- 
fj)ecting  the  virtues  of  this  plant.  But  the  relation  of  feveral 
eures  performed  by  it  during  his  i^ay  in  that  country,  con- 
firmed by  the  leliimony  of  perfons  worthy  of  credit,  and  par- 
ticularly by  that  of  Dr.  Camara,  a  celebrated  botanift  and 
able  phyfician,  who  was  formerly  a  pupil  of  JufTieu,  entirely 
removed  his  doubts;    •       •. 
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Convinced  that  he  fhould  render  an  important  fenice  to 
the  French  colonies  by  introducing  the  aya-pano,  captaia 
Bavidin  made  every  effort  to  obtain  it.  With  great  diliiculty 
he  procured  fome  roots,  which  he  caufed  to  be  conveyed  on 
board  his  velfel,  giving  orders  that  the  greateil  care  Ihould 
be  taken  of  them.  When  about  to  It-ave  Brazil,  being  de- 
firous  to  fee  in  what  Hate  his  flips  of  the  ay  -pana  weie,  he 
found  that,  unfortunately,  thev  no  longer  exilted:  they  had 
been  entirely  deitroyed  by  fome  fowls  which  had  efcaped  from 
the  hen-coop. 

Captain  Baudin  was  much  afflicted  at  this  lofs  ;  and  though 
his  departure  had  been  fixed  for  the  next  day,  he  refolved  to 
procure  the  aya-pana  again,  whatever  it  might  cod  :  but  his 
demands  were  not  complied  with,  and  his  oflVrs  were  even  re  ■ 
jecl;ed.  A  love  of  fcience,  and  the  defire  of  being  ufefuj  to 
his  country,  induced  him  then  to  pafs  over  certnin  confidcra- 
tions  which,  under  other  ci  re  urn  (lances,  might  have  checked 
him.  He  remembered  that  there  was  a  root  of  aya-pana  ia 
the  window  of  an  individual,  which  had  been  conftantly  re- 
fufcd  to  him  :  he  formed  the  project  of  carrying  it  off  in  the 
night-time.  Accompanied  theref )re  by  iome  f.ilors  he  re- 
paired to  the  place,  and  i)y  means  of  long  poles  they  threw 
down  the  pot  which  contained  the  plant.  Captain  Baudin 
immediately  feized  it,  returned  fpeedily  on  board,  and  at  day  • 
break  proceeded  on  his  voyage  to  the  Ifle  of  France. 

Scarcely  had  captain  Baudin  landed  in  that  French  colony 
when  he  informed  the  director  of  the  garden  of  the  (late,  that 
he  had  procured  this  valuable  plant,  v\ith  which  he  propofed 
to  enrich  the  colony.  As  the  aya-pana  is  eafily  propagated 
by  flips,  the  plant  was  foon  multiplied;  and  at  prelent  there 
is  fcarcely  a  plantation  where  it  is  not  cultivated. 

The  properties  of  the  aya-pana,  if  the  information  com- 
municated to  me,  and  that  fince  tranfmitted  to  'ladame 
Bonaparte  and  C.  Jiiflieu  by  captain  Auguftine  Baudin  him- 
felf,  can  be  credited,  are  not  behcd  at  the  Ifle  of  France,  where 
this  plant  enjovs  as  great  celebrity  as  in  its  native  country. 
The  garden  of  government  is  continually  befet  by  difeafed 
perions,  who  con}e  to  folicii  a  few  leaves  of  the  y  -pana  to 
cure  their  maladies.  The  colonial  gazette  daily  contains 
iome  new  proofs  of  its  virtues;  and  it  is  employed  with  fuc- 
cefs  not  only  againft  the  bite  of  ferpents,  but  alfo  for  curing 
the  dropfy,  fyphilis  in  its  mod  inveterate  ftages,  and  all  forts 
of  wounds. 

Among  the  great  number  of  cures  effected  at  the  Ifle  of 
France  by  means  of  the  aya-pana,  and  announced  in  the  ga- 
zette already  mentioned,  I  Ihall  fele6t  three  or  four,  which 

will 
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v;!n  (liow  the  manner  of  adminiftering  th;     plant,  and  the ' 
fiifien-ni  doies  employed,  according  to  the  purpofes  for  which 
It  is  applied. 

A  planter  of  the  Ida  of  France,  C.  Cotte,  vas  ftnng  in 
the  right  hand  by  a  fcorpiofn  :  a  violent  inflammation,  ac- 
companied with  acute  pain,  immediately  took  place.  Cap- 
tain Baudin  advifed  him  to  make  ufe  of  the  aya-pana.  Se- 
veral leaves  v^erc  pounded,  and  applied  to  the  wound  ;  the 
pain  immediately  ceafed  :  at  the  end  of  two  hours  there  was 
no  more  inflammation,  and  the  hand  foon  returned  to  its 
natural  ftate. 

C.  Ponfet,  an  officer  of  artillery,  broui^ht  to  captain  Baudin 
a  negro,  who  while  fifliing  had  been  pricked  by  a  fifti  known 
tmder  the  name  of  the  hji.  The  prick  of  this  fifh  is  fo  ve- 
nomous that,  before  the  aya-fana  was  known,  amputation 
of  tlie  wounded  limb  was  the  only  remedy.  The  hand  of  the 
negro  was  very  much  fwelled.  Captain  Baudin  recon)mended 
the  application  of  the  aya-pana  pounded  ;  and  as  he  fuppofed 
that  a  great  deal  would  be  required  to  effe6l  a  cure,  he  induced 
G.  Poncet  to  fend  fome  perfon  lo  the  garden  of  the  ftate  to 
procure  a  confiderable  quantity  of  the  leaves,  in  order  that  the 
hand  of  the  patient  might  be  wrapped  up  in  them.  But  as 
the  garden  was  at  the  diftance  of  three  leagues,  and  as  the 
patient  fuffered  a  great  deal  from  the  pain  of  the  wound,  cap- 
tain Baudin  refolved  to  take  feven  or  eight  leaves  Irom  a 
young  fl^ioot  which  he  had  at  his  houfe.  Thefe  he  caufed 
to  be  pounded,  and  then  applied  to  the  part  affe£ted.  Next 
day  the  hand  of  the  black  was  completely  cured, 

A  black  whole  belly  was  much  fwelled,  and  exhibited  fym- 
ptoms  of  a  dropfy,  having  applied  to  a  furgeon,  the  latter  re- 
Iblved  to  tap  him  :  he,  however,  deferred  the  operation  be- 
caufe  he  had  other  patients  to  vifit.  Being  urged  by  the 
mafter  of  the  black  to  prefcribe  for  him,  he  faid,  by  va  ay  of 
derifion,  "Give  him  an  infufion  o^  aya-pana  till  I  return."  The 
furgeon's  orders,  happily  for  the  patient,  were  literally  com- 
plied with.  The  drnpfy  made  no  further  progreJs;  the  fym- 
ptoms  gradually  dilappeared  ;  and  at  the  end  of  a  few  days 
the  black  was  in  a  condition  to  refunie  his  labours. 

Captain  Baudin,  in  going  on  board  his  vefftl,  happened  to 
fall  and  hurt  his  left  leg  very  much.  It  was  neceflary,  on 
his  being  carried  home,  to  cut  off  his  flocking  in  order  that 
the  wound  might  be  drefll'd.  Captain  Baudin  ordered  fome 
leaves  of  the  aya-pafia  to  be  boiled;  and  when  ihe  deco6lion 
was  tepid  the  wounds  were  waflied  with  it,  and  the  leaves 
iifed  for  making  the  decoftion  were  applied  to  them.  The 
leg  was  then  wrapped  up  in  feveral  folds  of  a  bandage  dipped 
8  ia 
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\\\  the  fame  liquor,  befprinkling  it  .mew  every  ten  minutes. 
About  two  hours  after  the  firll  drefling-  the  inflammation  had 
fo  much  abated  that  the  patient  was  able  to  walk  with  the 
help  of  a  ftu-k,  and  at  the  end  of  thirteen  days  he  was  per- 
fect iv  cured, 

I  cou'd  nienlion  a  great  manv  more  cures  efTcfted  by  means 
of  the  famous  plant  of  Brazil ;  but,  as  it  is  not  prudent  to 
certify  any  fa6ls  of  which  one  has  not  been  a  wiinefs,  we 
oufi;hl,  in  my  opinion,  to  wait  till  the  virtues  of  the  ~ya-pana 
have  been  cor  firmed  by  the  continued  obfervations  ot  able 
phyficians.  The  teOimonv,  however,  of  captain  Baudin,  and 
that  of  feveral  perfons  latclv  arrived  from  the  Ifle  of  France, 
are  entitled  to  fome  confidence,  and  give  us  reafon  to  hope 
that  the  aya-fana  may  increale  the  number  of  our  vegetable 
prod  Lirt 'ins  employed  for  relieving  or  curing  the  evils  incident 
to  the  human  race. 

It  is  to  be  pre'umed  that  this  plant  will  be  foon  multiplied 
in  the  gardens  of  the  capital.  C.  Michaux,  who  has  rendered 
fo  great  fervices  to  botany  and  agriculture,  has  fent  ieeds  of 
it  to  C.  Cels,  and  madame  Bonaparte  has  received  fome 
from  the  director  of  the  garden  of  the  fbte  :  but,  as  the  feeds 
do  not  ahvays  produce  plants,  it  is  to  be  wiflied  that  fome 
livmg  {hoots  of  it  could  be  obtained  :  they  nua;ht  eafily  be 
multiplied  from  flips,  and  it  might  then  be  poiflible  to  forna, 
fome  decifive  opinion  in  regard  to  the  virtues  afcribed  to  this 
plant. 

Though  we  are  allowed  to  doubt  the  virtues  of  the  aya^ 
"pana,  the  botanical  characters  of  this  plant  arc  fo  Ample  and 
eafy  to  be  known,  that  there  cannot  he  the  lead  uncertainty 
in  reipeif't  to  the  genus  to  which  it  ought  to  be  refjrred.  The 
examination  I  have  made  of  icveral  comj)lete  plants  has  prx)ve4 
to  me  that  it  belongs  to  the  family  of  the  coryriiblfera:^  and 
that  it  belongs  to  the  genus  eupatorium  of  Linnaeus. 

The  flem  of  this  plant,  which  I  have  called  eupatorium 
aya-pana,  is  ftraight,  full  of  branches,  of  a  dark  brown  co- 
lour, about  three  feet  in  height,  and  of  the  fize  of  a  goofe- 
quill.  Its  leaves  are  alternate,  ahnoft  fellile,  lance-formcd, 
and  very  entire  ;  the  flouers  are  of  a  bri^jit  purple  colour,  and 
difpofcd  in  corynibi  at  the  fummit  of  the  flcm  and  branches. 

The  eupatoriu?n  aya-paua  may  be  diflinguifhed  from  other 
fpecies  of  this  genus  by  the  following  character :  Eupatorium 
J'oliis  lanceolatis,  infegerrimis,  iTifcrioribiis  cppojitjs,  juperio^ 
ribiis  alternis ',  calicibus  Jub/hnphcibus,  Tnultijioris''' , 

"  A  defcription  of  a  plant  polleirmg  fimilar  pjopcrues  to  the  ava-faita^ 
and  agreeing  with  it  in  feveral  of  ito  charadten,  may  be  ilen  iu  our  Lii. 
volume,  p.  3 G, — Edit. 
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A  figure  and  a  more  extenfive  defcription  of  the  botanical 
cbara6ters  of  the  aya-fana  will  be  found  in  the  firfl  number 
of  the  Plantes  duJardin  de  la  MalmaifoTij  which  will  appear 
in  a  few  months. 

P,  S.  I  have  received  from  madame  Bonaparte  a  quantity 
of  the  dried  leaves  of  the  aya-fana,  which  I  have  delivered 
to  citizen  Alibert,  phyfician  to  the  hofpital  of  St.  Louis,  pro- 
fefTor  of  the  materia  medica,  to  determine,  by  experiments, 
its  medical  properties. 


LXIV.   General  Conjiderathns  on   Vegetable  Extrails,     By 
C.  Parmentier  *. 


M. 


ODERN  chemifts  have  denoted  under  the  name  of 
rxtra£ij  or  rather  that  of  extradive  matter,  and  placed  among 
the  number  of  the  immediate  materials  of  vegetables,  a  fub- 
fiance  the  diftinguifhing  charafters  of  which,  when  in  its 
flate  of  purity,  are  :  it  is  foluble  in  water ;  after  a  proper  eva- 
poration of  the  juices,  or  of  the  deco6lion  which  held  it  in 
folution,  it  becomes  a  iolid  tranfparent  body,  and,  when  the 
evaporation  has  been  too  rapid,  an  opake  mafs,  more  or  lefs 
infoluble ;  in  both  cafes  it  is  coloured,  and  has  a  favour  al- 
ways acid,  and  more  or  lefs  bitter,  acrid,  or  harfh. 

They  have  found  alfo  in  extraftive  matter  the  property, of 
combining  with  alkalies;  of  ftrongly  attrafting  .oxygen  j  of 
being  precipitated  by  acids,  alum,  metallic  folutions,  and 
oxides;  and  of  being  able,  with  the  help  of  mordants,  to 
adhere  to  llnfTs  like  the  colouring  part  of  vegetables. 

The  medicines  known  in  pharmacy  under  the  name  of 
extra6ls  do  not  exhibit  this  extractive  matter  pure  and  un- 
mixed, as  it  ought  to  be  in  order  to  be  chemically  examined. 

Extrafts  are  productions  obtained  by  the  evaporation  of 
juices  or  infnfions,  or  the  deco6lions  of  plants  under  different 
decrrees  of  confidence,  from  that  of  honey  to  the  dry  or  pul- 
verulent ftate. 

They  are  often  very  compound  mixtures,  which  contain, 

J  ft,  All  the  immediate  materials  of  vegetables  which  the 
water  can  carry  with  it,  whether  naturally  loluble,  or  whether 
they  acquired  that  property  both  by  the  help  of  caloric  and 
the  reciprocal  action  which  they  exercife  on  each  other. 

2d,  All  the  combinations  which  thefe  immediate  materials 
can  form  with  each  other  during  the  evaporation. 

3d,  All  the  foluble  refults  of  the  dccompofitions  they  have 
experienced. 

*  From  the  Jln?:alcs  dd  Chimie,  No,  127, 
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We  may  give  an  idea  of  the  variety  of  the  fubftances  which 
are,  or  may  in  general  be  contained  in  pharmaceutic  ex- 
tra^ls,  by  prcfentmg  thofe  which  have  been  found  in  the  fap, 
juices,  infuiions,  and  deco6lions  of  vegetables. 

Before  the  interelting  analyfis  of  feveral  kinds  of  fap  by 
Deyeux  and  Vauquelin,  chemifts  were  far  from  imag.ning 
that  liquors  fo  limpid,  and  in  appearance  fo  limple,  were  fo 
much  compounded  as  they  really  are. 

The  above  celebrated  chemids  found  in  them  the  carbonic 
and  acetous  acid  ;  acetites  and  carbonates  of  potafli  and  lime ; 
muriate,  fulphate,  nitrate  of  potafh,  &c. 

The  fap  of  the  vine  and  horn-beam  tree  furniflied  a  vegeto- 
animal  matter. 

That  of  the  oak  and  beech-tree  prefented  gallic  acid,  tan.-? 
ning  principle,  and  two  forts  of  extra£ls. 

That  of  the  birch  and  maple  gave  a  very  abundant  faccha- 
rine  matter. 

Of  thefe  different  fubftances  difcovered  in  fap,  and  of  thofe 
which  exifl  in  the  exprelTed  juices  of  frefh  herbaceous  plants, 
in  thofe  of  fruits,  in  the  infufions  and  deco6lions  of  dried 
plants,  and  of  all  the  folid  parts  of  vegetables,  we  may,  with 
fufficient  foundation,  form  the  following  lift  : 

I  ft,  Mucous  matter  or  mucilage  :  it  is  obtained  from  feeds 
infufed  in  water;  there  are  fome  plants  which  contain  it  in 
great  abundance,  for  example  the  mallows  : 

It  oozes  from  the  bark  of  feveral  trees  under  the  name  of 
gum. 

2d,  The  acid  mucous  matter :  it  exifts  in  lemons,  oranges, 
granadillos,  &c. 

3d,  The  acid  and  faccharine  mucous  matter :  it  is  con- 
tained in  apples,  pears,  grapes,  &c. 

4th,  Sugar :  it  is  found  in  feveral  roots,  in  the  fap  of  certain 
trees ;  it  iftues  under  a  fluid  form  from  the  bark  of  fome  of 
them,  and  becomes  condenfed  ;  it  bears  the  name  of  manna  : 
it  exifts  in  the  gramineous  ftcms,  very  little  in  the  leaves, 
almoft  always  in  the  ftateof  neftar,  of  honey,  or  mucofo-fac- 
charine  matter.  It  abounds  in  fruits,  and  is  not  perceptible 
in  the  feeds  until  they  have  experienced  germination,  and 
particularly  in  berries.  The  fugar-cane  and  maple  give  it 
pure  and  cryftallized. 

It  is  difficult  to  obtain  it  in  the  dry  ftate  from  other  vege- 
tables either,  becaufe  it  is  much  more  embarrafled  by  the 
mucilage,  acid,  and  extra6live  matter,  &c.  whether  it  exifts 
in  them  under  a  difterent  modification  or  in  a  ftate  of  imper- 
feftion. 

5th,  Mucous  matter  combined  with  a  refin ;.  it  may  be 

diftinguiftied 
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diftinguifhed  in  plants  which,  like  the  tithymaUi,  give  milk^ 
juices:  nature  prefents  us  with  fu::h  a  combination  in  refinou3 
gums,  fiich  as  gum  ammonia,  afla- fustida,  &c. 

6th,  Extra6tive  matter :  it  is  always  united  with  other 
immediale  materials  of  vegetables,  and  is  found  in  greater 
quantity  in  plants  which  have  come  to  maturity^  in  ligneous 
roots,  wood,  bark,  and  dried  leaves,  than  in  vegetables  or 
thofe  parts  of  vegetables  where  mucous  matter  prevails. 

7th,  vColouring  principle  :  there  are  two  kinds  of  it. 

ift,  That  which,  combined  with  mucous  or  extraftive 
matter,  is  folubie  in  water ;  it  is  feen  in  flowers  under  the 
tkins  of  fruit,  in  Indian  wood,  the  root  of  madder,  &c. 

2d,  That  which,  when  fixed  on  any  refinous  fubftance 
imited  with  extractive  matter,  is  rather  carried  away  than 
djflTolved  by  boiling  water,  and  may  form  part  of  extrafts. 
It  exifts  in  the  root  of  the  walnut-tree,  in  iandal  wood,  in 
the  bark  of  the  alder-tree,  in  the  hufk  of  walnuts,  &c. 

8th,  Tlie  tanning  principle.  Thisfubdancehasan  aftringent 
favour,  which  particularly  diftinguiflies  the  oak,  the  gall  nut> 
ice.  The  maceration  of  thefe  I'ubftances  has  the  property  of 
precipitating  and  rendering  infoluble  the  animal  gelatin,  of 
hardening  it  in  leather,  which  by  thefe  means  can  be  pre- 
ferved  for  a  long  time  w^ithout  alteration. 

The  tanning  principle  is  often  accompanied  with  gallic 
acid,  which  may  be  dillinguifhed  by  the  property  it  has  of 
precipltaiing  iron  black,  and  which  was  thought  to  belong 
to  that  principle  called  aRringent,  and  which  bears  the  name 
cf  taiinin. 

9th,  The  aroma.  This  is  the  volatile  and  odorous  prin- 
ciple, which,  being  differently  modified  in  many  plants,  giveg 
to  each  of  them  an  odour  by  which  it  is  charafterized. 

It  refidcs,  in  particular,  in  volatile  oils.  Perhaps  it  Is  no- 
thing elfe  than  thefe  oils  themfclves,  more  or  lefs  combined 
with  other  vegetable  principles,  which  facilitate  its  folution 
in  water,  and  which,  in  feveral  cafes,  give  it  a  certain  fixity : 
but  fome  cliemifts  have  entertained  doubts  refpefiling  the  ex- 
iftence  of  aroma  diftin^l  from  the  other  materials  of  vege- 
tables. 

Extraft  of  opium,  indeed,  retains  the  virous  odour  of  the 
poppy,  notwiihftanding  the  continued  heat  which  the  juice  of 
that  plant  experiences  during  its  evaporation. 

ExtraAs  of  rue,  favino,  and  wormwood,  retain  the  odour 
of  thefe  plants  ;  and  the  fugar,  carried  to  a  very  high  tempe- 
rature in  the  preparation  of  lofe  and  orange  flower  tablet?, 
ftill  exhales  a  very  fwniibl*  odour  of  the  flowcri  which  have 
been  empluyed. 

"  And 


"'       Confiderathns  on  VegettipU  "ExtraSs,     ,         3*5' 

An^  in  dragees  railed  orangeat,  the  bark  of  the  orange- 
tree,  baked  in  a  great  deal  of  water  till  it  lofes  its  odour  and 
tafte,  refunies  eaough  of  both  10  be  agreeable  wiieu  it  iscon- 
fe6lioned  in  fugar. 

loth,  Amylaceous  fecula.  ThI.s  is  a  while,  dry,  pulveru- 
lent fub (lance,  without  favour  and  fmell,  infoluble  in  cold  but 
foluble  in  warm  water,  with  which  it  aiTumes  the  gelatinous 
ftate  of  glue. 

It  is  extrafted  from  gramineous  feeds;,  tuberous  roots,  arid 
fevcral  fruits. 

11th,  Gluten.  This  is  a  gray  fubftance,  of  an  infipid  tafte, 
with  the  odour  of  horn  flightly  heated,  of  a  foft,  gluey,  te.- 
nacious  and  elaftic  coniidence,  which  is  obtained  in  a  flate 
of  purity  only  from  the  farina  of  wheat. 

It  is  dry  and  pulverulent  in  the  farina;  but  during  the  ope- 
ration it  is  faturatec!  with  the  quantity  of  water  neceflary  to 
afTume  the  ftate  of  foftnefs,  elafticity,  and  duftility,  under 
which  It  appears. 

It  is  this  matter  which  in  the  fermentation  of  bread  gives 
to  the  farina  of  wheat  the  moft  decided  pre-eminence  over 
that  of  all  the  other  gramineous  plants,  which  contain  none 
of  it,  or  which,  like  barley,  rye,  and  oats,  contain  only  the 
materials  of  it. 

Some  chemifts  have  imagined  that  they  could  difcover  the 
cxiftence  of  it  in  feveral  vegetables. 

I2th,  Sulphur:  a  fimple,  yellow,  dry,  cryftallizable,  in- 
flammable, and  well  known  fubllance,  w  hich  was  thought 
to  exift  only  in  minerals,  and  which  is  found  in  feveral  vege- 
tables, thofe  plants  called  antifcorbutic,  the  root  of  the  pa- 
tience, dock,  &;c.  and  even  in  animals. 

13th,  Vegetable  acids,  Thefe  are  very  murh  multiplied, 
though  they  may  be  confidered  as  modihcaiions  of  one  and 
the  fame  acid. 

Their  diftinguifhing  chara6lers  are  :  that  they  become  de- 
compofed  in  the  fire,  emilting  an  empyreumatic  odour,  and 
leaving  a  carl)onaceous  refiduum  ;  that  they  even  pofl'efs  the 
property  of  being  volatile,  a  property  which  may  be  employed 
with  great  advantage  for  obtaiumg  them  in  a  greater  degree 
of  purity. 

Thofe  beft  known  are  : 
..  ift,  The  gallic  acid  :  it  exlfls  in  the  gall  nut,   the  bark  of 
the  oak,  &c. 

2d,  The  benzdicacld  :  it  is  found  in  benjamin  and  other 
b^ims  and  refins. 

3_dj  The  citric  acid  :  it  abounds  in  lemons,  gnofeberrie?,  5cc. 

4th, 
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4th,  The  malic  acid ;  it  is  contained  in  apples, ,  drawbar- 
lies,  rafpberries,  fee.  > 

5th,  The  oxalic  acid  :  it  exudes  from  the  hair  of  vetches. 

6th,  The  acetous  acid.  -  ccording  to  iome  chemifts,  it  is 
not  alwavs  the  product  of  the  fermentation  known  under  that 
nime  ;  it  is  obtained  fumetimes  by  the  action  of  the  fulphuric 
and  muriatic  acids  on  vegetable  fubftances.  C.  Vauquelin 
found  it  in  the  fap  of  trees. 

7th,  The  oxalic  acidulum.  This  is  a  non-faturated  com- 
bination of  the  oxalic  acid  with  pota(h  :  it  is  furnifhed  by 
forrel. 

8th,  The  tartarous  acid.  It  is  found  cryftallized  in  large 
quantity  on  the  fides  of  cafks  in  which  wine  has  remained  j 
but  it  exifts  alio  in  tamarinds,  the  barberry  bufh,  &c. 

Thefe  acids  are  either  infulated  in  vegetables  or  combined 
with  earths,  either  calcareous  or  aluminous,  and  alkalies. 

To  ihele  faline  combinations,  which  with  the  two  acidula 
may  be  confidered  as  the  real  effential  falts  of  vegetables,  we 
might  add  other  falts  which  are  often  found  in  them  :  of  this 
Icind  are  the  fulphates  of  potafli  and  foda,  the  muriates  of 
potafli  and  loda,  the  nitrate  of  potafh. 

Thefe  la(l  falts,  according  to  the  obfervations  of  chemifts, 
are  produ6ls  in  vegetables  merely  by  the  power  which  refides 
in  them,  and  which  have,  the  faculty  of  .compofing  them 
perfect,  of  uniting  and  combining  the  principles  which  can 
conftitute  them,  but  in  different  proportions,  fince  it  may  de- 
pend on  a  pre-exifling  faline  atom. 

Certain  plants  in  which  nitrate  of  potafli  is  found  are 
fonder  of  earth  which  contains  it:  pellitory,  in  particular, 
feems  to  choofe,  that  it  may  grow  there  at  its  eafe,  the  bot- 
tom of  a  wall  well  furnifhed  with  faltpetre. 

When  the  fea,  impelled  by  an  impetuous  wind,  enters 
through  the  mouth  ot  a  river  at  a  time  when  it  is  lefs  abun- 
dant in  water;  when  it  penetrates  very  far  into  the  country 
through  the  fniall  cannls  by  which  it  Is  watered,  and  drenches 
with  brine  the  plants  that  ufually  grow  on  their  banks ;  thefe 
plants  ceafe  to  have  a  defire  for  inhabiting  them;  they  die; 
and  their  place  is  foon  fupplied  by  other  vegetables  to  which 
this  moillure  is  fuited,  neceflary,  and  indifpenfable. 

This  is  exaftly  what  has  taken  place  at  the  mouths  of  the 
Kile.  One  branch  in  particular  of  this  river,  that  of  Dami- 
ctta,  oppofed  for  fome  time,  by  a  peculiar  circumftance,  lefs 
refitlance  to  the  waters  of  the  fea  :  it  received  and  ftill  receives 
them  during  that  part  of  the  year  when  it  is  loweli ;  and 
0nce  that  period  feveral  of  the  plants  which  grew  in  the 

canals 
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canals  in  the  ntighbourhood  of  Damletta,  and  which  could 
nol  bear  to  huve  their  roots  immerfed  in  earth  moiftened  by 
water  lefs  fre/h  than  before,  have  difappeared  ;  fo  that  thtf 
papyrus,  which  was  very  abundant  in  that  diftrift,  is  now 
exceedingly  rare.  The  papyrus  has  abandoned  its  native 
countrv. 

Inftead  of  this  lift,  it  would  be  more  advantageous  to  be 
able  to  prefent  an  exaft  analyfis  of  each  pharmaceutic  ex- 
traft  in  particular.  This  would  be  the  means  of  enlightening 
the  apothecary  in  regard  to  their  preparation,  and  the  phyfi- 
cian  in  regard  to  their  virtue ;  but  the  labours  of  modern  che- 
mifts  on  this  point  are  ftiil  very  deficient, and  the  antient  phar- 
macopolifts  never  thought  of  undertaking  this  objeft,  which 
they  would  not  have  been  able  to  accompHfli  with  the  necef- 
fary  chemical  knowledge.  For  want  of  better  materials,  they 
colle£led  very  juft  obfervations;  fo  that,  guided  by  them,  and 
authorized  bv  the  example  f)f  nature,  which  in  refinous  sums, 
fap,  and  refins,  prefented  them  with  produtls  very  fimilar 
to  the  different  extraAs,  they  arranged  the  latter  into  four 
clafles : 

Tft,  Gummy  extradls.  They  refemble  glue  and  jdly,  and 
are  furniflied  by  the  feeds  of  the  flag,  mallows,  <<:c. 

2d,  Gummy  rclinous  extriii^ts.  Thefe  are  thofe  which 
contain  gum  and  refin  united  together.  They  are  obtamed 
from  jalap,  aloes,  &c. 

3d,  Saponaceous  extra6l>.  Thefc  are  thofe  in  which  the 
gummy  and  refinous  princip'es  are  fo  well  combined  that 
they  do  not  feparate.  Of  this  kind  are  extra6ts  of  the  car- 
duus  benediclus,  f.'.mitorv,  &:c. 

4th,  Refinous  extrat'^s.  Thefc  are  the  refins  properly 
called,  obtained  eiihe'r  by  means  of  alcohol,  which  gives 
them  more  or  lefs  pure,  or  by  meins  of  ether,  which  fur- 
nifhes  them  abfolutelv  freed  fiom  gun:my  principle. 

The  ditTereaf  extracts  have  recei  "ed  different  names. 

B.obe^  fapa.  def-utum^  j^^'y^  evir  iB 

Robe  is  the  juice  of  any  fruit  inipilfated  to  the  confiflence 
of  honey. 

Sapd  is  the  juice  of  grapes  evaporated  to  the  fame  degree. 

Dtfrutiim  is  the  li^ime  juice  deprived  of  two-thirds  of  its 
humidity,  and  which  being  left  to  ferment  in  this  (late  gives 
baked  wnie. 

Jelly  is  the  infufion  or  decoftion  of  the  mucilaginous  fub- 
ftances  of  veoetables,  or  the  gelatinous  parts  of  animals  con- 
centrated to  the  proper  degree. 

Exira&  is  the  prodv^c^l  of  the  evaporation  of  vegetable 
]uices,  infulions,  or  decoclions. 

Vol.  XIII.  No.  ^2.  B  b  As 
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As  the  obje6l  which  phamiacopohlh  propofed  by  preparing 
thefe  different  extracts  was  to  concentrate  and  preierve  in  a 
fmall  voKi trie  the  virtues  and  properties  of  vegetables,  it  is 
necelTary  that  we  fliould  give  a  view  of  the  means  they  em- 
ployed to  accomplifh  this  objc6t,,fuch  as  the  extraction  of 
the  juices  of  green  plants ;  maceration,  infulionj  or  the  de- 
co6lion  of  dried  plants  ;  and  evaporation. 

[To  be  coiitinueci.] 
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'OME  time  ago  we  gave  a  head  of  Dr.  Robifon,  with  a 
very  brief  account  of  his  life  colle6fed  from  fuch  imperfe6t 
materials  as  we  could  at  that  time  obtain.  As  we  have  fince 
learnt  that  this  (ketch  was  incorre6f:  in  feveral  particulars,  and 
as  it  always  gives  uspleafure  to  re6lify  any  errors  into  which 
we  may  inadvertently  fall,  we  are  happy  to  have  it  in  our 
power  to  lay  before  our  readers  a  more  corred:  life,  written 
by  a  gentleman  of  diftinguiilied  literary  abilities,  and  who, 
from  his  intimacy  with  the  profeiTor,  mull  be  perfe<Slly  ac- 
quainted with  the  fubjetl.  Dr.  Gleig,  the  gentleman  alluded 
to,  in  a  letter  to  the  editor  of  the  Anti-jacobin  Review,  to 
whom  this  life  was  firft  communicated,  expreffes  himfelf  in 
the  following  candid  manner : 

In  the  tenth  volume  of  the  Philofophical  Magazine  are 
Memoirs  of  the  Life  of  John  Robifon,  LL.D.  &c.,  Profeflbr 
of  Natural  Philofophy  in  the  Univerfity  of  Edinburgh;  the 
author  of  which  has,  indeed,  done  julfice  to  the  profeffor's 
o-eneral  character  as  a  man  of  fcience  and  of  virtue,  whilft 
he  has  dated  inaccurately  almofl  every  incident  of  his  life. 
To  point  out  the  numerous  miflakes  into  which  he  has  fallen, 
and  corredl  them  in  a  table  of  errata,  would  ferve  no  pur- 
pofe,  becaufe  to  fuch  tables  attention  is  feldom  paid ;  and 
being  an  abfolute  (tranger  to  the  condu6lor  of  that  publica- 
tion, I  cannot  requefl  him  to  fill,  with  a  fecond  life  of  my 
friend,  pages  profelfedly  devoted  to  the  improvement  of  ufeful 
arts  and  phyiical  fcience.  Perhaps  it  may  gratify  curiolity 
to  inform  the  public,  that  the  engraved  portrait  of  Dr.  Robi- 
fon, which  accompanied  the  Memoirs  in  queftion,  appears 
to  me  a  ftrong,  though  perhaps  not  flattering,  likenefs. 

I  anij  Sir,  your  moil  refpectfui  hunVble  fervant, 

Stirling,  GEORGE  GlEIG. 

Pec,  z4,  iticr. 

John 


Dr.  Rohi/orif  of  JEdinhurgh.  587- 

John  Rob  is  on,  LL.D.  is  a  younger  fon  of  the  late  John 
Kobifon,  eA].  of  Boghall,  in  the  county  of  StirHng.', 

Mr.  Robifon,  the  fathef,  engaged,  at  an  early  period  of 
life,  in  commerce,  and  carried  on,  for  many  years,  a  lucra- 
tive trade  as  a  merchant  in  Giafgow ;  but  before  the  birth 
of  the  fubject  of  this  memoir  he  had  retired  from  bufinefs, 
and  lived  on  his  eftate.  He  is  remembered  both  in  Giafgow 
and  in  the  country  wuh  much  refpei^:,  as  a  man  of  great 
piety,  honourable  in  his  commercial  dealings,  kind  to  the 
poor,  and  a  good  landlords 

Dr.  Robifon  was  in  1739  born  at  Boghall,  where  he 
pafTed  the  early  years  of  childhood  ;  but  there  being  no  fchool 
of  any  note  in  the  parifh  of  Baldernock,  where  Hnghall  is 
fituated,  he  received  the  whole  of  his  education  in  Giafgow* 
His  progrefs  through  fchool  muft  have  been  rapid;  for  be- 
fore he  was  nineteen  years  of  age  he  had  completed  the 
ufual  courfe  of  ftudy  in  the  univerfity. 

I  have  indeed  often  heard  him  regret  that  he  was  but  a 
carelefs  fcholar :  but  his  apprehenfion  is  fo  quick,  and  his 
memory  fo  retentive,  that  he  muft  have  acquired  a  compe-^ 
tent  knowledge  of  the  Greek  and  Latin  languages  with  very 
little  labour.  His  knowledge  of  thefe  languages  now  is  fuch 
as  few  men  poflefs  whofe  lives  have  been  devoted  to  the  pur- 
fuits  of  fcience ;  and  this,  in  all  probability,  it  would  not  have 
been  ;  had  not  a  folid  foundation  been  laid  at  fchooh  Senii- 
ble,  however,  that  by  greater  exertion  he  might  have  done 
more  than  he  did,  he  regrets,  at  prefent,  what  moft  men, 
who  were  clever  bo\s,  have  caufe  to  regret,  that,  at  fchool, 
he  contented  himfelf  with  barely  furpafling  his  duller  clafs- 
fellows. 

In  the  univerfity  he  had  the  happinefsof  fludying  under 
the  profelfora  Moore,  Simfon,  Smith,  Dick,  and  Leechman, 
wh  )fe  eminence  as  teachers  of  the  Greek  language,  of  mathe- 
matics, moral  philofophy,  natural  philoibphy  and  theolocry, 
will  be  long  remembered  in  Giafgow,  To  mathematics  he 
had  no  particular  predilection  till  he  perceived  the  ufe  of  that 
fci'^'nce  when  fludying  natural  philofophy  under  Dr.  Dick; 
and  to  algebra  he  has  at  no  period  of  his  life  been  partial. 
Dr.  Simfon's  lectures  were  not,  indeed,  calculated  to  make 
any  of  his  pupils  partial  to  that  branch  of  fcience  ;  and  I  have 
heard  Dr.  Robifon  fay,  that  he  firfl  attracted  the  regard  of 
that  admirer  of  anticnt  geometry  by  owning  his  didike  of 
algebra,  and  by  returning  a  neat  geometrical  foiution  of  a 
problem  which  had  been  oriven  out  to  the  clafs  in  an  algebraic 
form.  With  this  mode  of  foiution  the  profeffor  was  de- 
lighted, though  the  pupil  candidly  acknowledged  that  it  had 
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been  adoptect  only  beca-ife  he  could  not  folve  the  probletn  in 
the  manner  required  ot  tDe  clafs. 

Of  the  knowledge  which  Dr.  Robifon  now  pafTefles  of 
mathematical  fcience  in  all  iis  branches  T  nerd  fay  nothmg, 
fince  I  have  been  the  inltrunient  of  communicating  fome  va- 
hiable  fpecimeus  of  it  to  the  public;  but  I  know  that,  evert 
yet,  he  delights  mu^^h  more  in  geometry  than  in  anv  of  the 
modes  of  algebra,  affigning;,  as  the  realon  of  his  preference, 
that  in  the  longed  denionftratim  the  geometrician  ha*  always 
clear  and  adequate  ideas,  which  the  moll  expert  aigebraift 
can  very  feldom  have. 

Dr.  Dick,  who  had  been  conjoined  with  his  father  in  the 
profelibrfliip  of  natural  philofophy,  dying  in  the  year  1757, 
Mr.  Robifon  offered  himfelf  to  the  old  gentleman  as  an  inte- 
rim affiltant ;  and,  though  then  not  nineleen  years  of  age,  he 
had  the  honour  to  be  recommended  as  fit  for  the  office  by  Dr. 
Adam  Smith,  afterwards  fo  well  known' by  his  celebrated  work 
on  the  Wealth  of  Nations.  Profelfor  Dick,  however,  thought 
him  too  young;  but,  acknowledging  hi«  merit,  he  joined  with 
Dr.  Simfon  in  recommenditig  him  to  Dr.  Blair,  prebendary 
of  Weftminfter,  whom  they  nnderftood  to  be  in  queft  ot  a 
young  man  to  go  to  fea  with  Edward  duke  of  York,  and  read 
■mathematics  with  his  royal  highntTs  and  a  young  officer  who 
was  to  attend  him  as  a  companion..    Thoiigh  this  employ- 
ment had  been  declined  by  atiother  gentleman,  Mr.  Robifon 
embraced  with  eagemtfs  fo  favourable  an   opportunity  of 
efcaping  from   the  clerical  profcffion,  fro.m  winch,  though 
defigned  for  it  by  his  father,  whom  he  revered,  and  could 
not  difobey,  he  had  acquired  an  inluperable  averfion.     That 
averfion  arofe  not,  however,  from  any  determination  formed 
by  him  to  devote  his  life  to  the  advancement  of  mathema- 
tical fcience,  and  ftill  lefs  from  any  diOike  which  he  had 
conceived  to  the  ftudy  of  th>eology  ;  but  friwn  circumftances 
which,  though  they  did  creditlo  his  head  and  heart,  were 
fuch  as  would  not  intereft  the  public.     No  man,  I  believe, 
has  jufter  notions  of  the  importance  of  theological  know- 
ledge, of  a  more  fincere  regard  for  the  faithful  minifters  of 
religion,  than  profeffi^r  Robifon ;  and  certainly  no  man  has 
a  more  rooted  abhorrence  of  hypocrifv  in  all  its  forms. 

Without  any  very  diftin6l  notion  how  he  was  to  be  ettt- 
ployed,  or  what  were  to  be  the  emolumerits  of  his  office, 
Mr.  Robifon  went  to  London  in  1758.  There  he  foon  dif- 
covered  that  the  hopts  with  'which  he  had  beeri  flattered,  of 
feading  mathematics  with  the  duke  of  York^  were  built  upori 
no  other  foundation  than  fome  vague  fcheme  of  Dr.  Blair's, 
in  c'afe  his  foyab high n^f&fhouM  go  to  fea*  the  unfiling  fum- 
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mer;  and  it  is  not  to  be  doubted  but  that  he  felt  thadilap- 

E ointment,  tie  acknowledges,  indeed,  th.it  he  felt  it  feverely ; 
ui,  as  he  could  not  think  of  reiarnmg  to  Glafgow,  he  em- 
braced the  opportunity  of  ftill  going  to  fea  as  mathematical 
tuior  to  Mr.  Knowles,  eidefi  fon  of  admiral  Kuowles,  and  the 
intended  companion  of  the  duke  of  York. 

With  that  gentleman  he  went,  in  1759,  on  board  the 
Neptune,  of  90  guns,  bound  to  Quebec ;  and  Mr.  Knowles 
being  on  the  voyage  appointed  lieutenant  on  board  the  Royal 
William,  Mr.  JRobifon  accompanied  him,  and,  at  his  owa 
reojiieft,  was  rated  midfhipman.     I  have  often  heard  him 
fay  that  in  the  Royal  William  he  fpent  the  three  happieft 
years  of  his  life.,    When  he  gave  me  the  article  Seamanihip, 
which  is  publifhed  in  the  Encyclopaedia  Britanmca,  he  faid 
it  was  the  fuperior  feamanfliip  of  captain  Hugh  Pigot  which 
fo  forcibly  turned  his  attention  to  that  noble  art,  and  gave 
him  fuch  a  love  for  the  profeffion  that  it  is  ftill  a  favourite 
fubje6i:  of  his  thoughts.     Indeed,  I  believe  that,  if  he  ever 
formed  a  determination  to  devote  his  life  to  the  improvement 
of  any  art  or  fcience,  it  was  at  this  time  to  the  improvement 
of  the  art  of  feamanfhip.     When  captain  Pigot  took  the 
charge  of  the  (hip,  which  during  very  ftormy  weather  he 
generally  did,  the  addrefs  with  which  he  made  her  do  what- 
ever he  pleafed,  after  flie  had  baffled  the  efforts  of  the  officers 
of  the  watch,  filled  the  mind  of  Mr.  Robif«n  with  delight 
and  wonder.     It  excited  in  him  an  ambition  to  rival  fuch 
ikill,  whilft  he  confefles  that  he  defpaired  of  ever  furpafllng  it. 
It  was  on  board  the  Roval  William,  in  the  river  St.  Law- 
rence, that  Mr.  Roblfon  iirft  noticed  a  connetilion  between 
the  aurora  horeaVu  and  the  direftion  of  the  magnetic  needle. 
Pointing  out  the  circumftance  to   the  gentlemen  on  the 
quarter  deck,  he  got  the  remark  inferted  in  the  St.  James's 
Evening  Chronicle,  and  afterwards  in  the  London  Chronicle, 
with  an  invitation  to  navigators  to  pay  attention  to  the  fub- 
j<e£b,  and  communicate  their  obfervations  to  the  Royal  Society. 
A  reinforcement  of  men  being  wanted  for  the  fliips  Iviiig 
before  Quebec,  lieutenant  Knowles  and  a  hundred  feanien, 
with  petty  officers,  were  received  from  the  Royal  William  on 
board  the  Stirling  Caftle,  where  fir  Charles  Saunders  had  his 
flag.     There  Mr.  Robifon  faw  much  lervice  both  on  board 
and  afhore,  and  was  fometiraes  employed  in  taking  furveys 
of  different  parts  of  the  river.     Returnmg  to  the  Royal  Wil- 
liam when  Quebec  was  taken,  he  fpent  the  whole  of  next 
year  and  part  of  the  following  in  the  bay  of  Bifcay,  and  on 
the  coalls  of  Spain  and  Portugal. 

Lieutenant  Knowles  being  appointed  to  the  command  of 
B  b  3  the 


^go  Biographical  Memoirs  of 

the;  Peregrine  (loop  of  war,  Mr.  Robifon  accompanied  h'ln; 
but  thofe  friends  loon  after  parted,  never  to  meet  more.  In 
1752  the  fubjeft  of  this  memoir  was  fent,  by  the  admi  ilty 
board,  to  Jamaica,  to  make  trial  of  Flarriioa's  tiine-kee|ier; 
and,  on  his  return,  he  learned,  with  grief,  thai  the  Peiegnne 
had  foundered  at  fea,  and  that  his  beloved  friend  and  piipil, 
with  the  whole  crew,  had  periflied. 

His  profpects  were  now  not  flattering.  Admiral  Knowles 
had  retired  to  the  country  in  deep  affliction  for  his  fon  ;  lord 
Anfon,  on  whofe  promifc  of  future  preferment  Mr.  Robifon 
had  gone  to  Jamaica,  was  dead  ;  in  the  frieuddiip  of  Or.  Blair 
he  had  little  confidence;  peace  feemed  to  be  at  no  gr^^it  diftance; 
and  his  hopes  of  advancement  in  the  navy  were  very  fmall. 

He  determ'ned  therefore  to  return  to  college,  being  affired 
by  admiral  (then  fir  Charles)  Knowles,  that  he  wr>nld  fend 
his  remaining  fon  as  foon  as-he  ihould  have  pafled  through 
the  forms  of  Eton  fchool,  to  complete  his  education  under 
his  infpeftion.  Next  year  Mr.  Mac  Dowel!  jun,  of  Caflle 
Semple  (now  of  Garthland,  and  M.  P.)  was  placed  under  bis 
care  ;  and  foon  afterwards  he  carried  from  London  to  Giafgow 
Mr.  Knowles,  now  fir  Charles  Kno\"le^,  and  a  rear  admiral. 

It  was  when  he  returned  to  college  from  the  navy,  as  I 
have  heard  Dr.  Robifon  fay,'  that  he  feriouflv  began  to  ftudv; 
but  his  helps  were  gone.  D".  Simfon  was  dead,  Dr.  Smith 
foon  left  Giafgow  to  travel  wiih  the  duke  of  Buccleugh,  and 
Dr.  Moore  was  greatly  changed.  He  attended,  however,  the 
leClures  of  Mr.  Miller,  the  late  celebrated  profeflTor  of  civil 
law  in  the  univerfitv  of  Giafgow,  and  thofe  of  the  ftill  more 
celebrated  Dr.  Black,  on  chemiftry  ;  and  finding-  in  Di'. 
Reid,  whofucceeded  Dr.  Smith,  and  in  Dr.  Alexander  Wil- 
fon,  profeflbr  of  aftronorhy,'  minds  congenial  with  his  own, 
he  foon  formed  with  thefe  tWo  inen  a  very  clofe  intimacy. 
He  fpeaks  likewifc  with  great  affeftion  of  Dr.  Wight,  pro- 
feflTor of  hiflory,  and  of  Dr.  Stevenfon,  profefllbr  of  medicine, 
and  in  terms  of  high  refpecl,  indeed,  of  all  the  members  of 
that  learned  body.  That  the  refpeCl  between  them  and  him 
was  mutual  is  apparent  from  many  circumftances. 

When  Dr.  Black  was  called,  in  1767,  to  Edinburgh,  the 
fenatc  of  the  unlverfity  of  Giafgow,  on  his  recommendation, 
appointed  Mr.  Robifon  to  fucceed  him  as  lefturer  on  che- 
mifliry.  He  read  le6lures  on  that  fcience  for  three  years  with 
great  applaufe,  and  had  among  his  pupils  men  who  have 
fince  diftinguiflied  themfelves  among  the  inoft  emineiil  che- 
mifl^s  of  the  age. 

In  1770  fir  Charles  Knowles,  being  invited  to  St.  Peters- 
burgh  by  the  emprefs  Catharine  II.  to  aflSfl;  her  in  reforming 
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her  marine,  requefted  Mr.  Robifon  to  accompany  him  in 
the  capacity  of  his  official  fecretary,  with  a  falary  of  250!. 
a-year  Mr.  Robifon's  attachment  to  the  navy,  and  to  his 
affeftionate  friend  and  patron,  being  as  (Irong  as  ever,  and 
a  le6lurer  not  having  the  fame  rank  in  the  univerfity  of  Glaf- 
gow  with  a  profeflbr,  the  requeft  was  cheerfully  complied 
with. 

It  would  appear  that  his  conduct  at  St.  Pcterfburgh,  and 
the  knowledire  which  he  had  occafion  to  exhibit  in  the  view 
of  the  admiralty  college,  had  powerfidly  recommended  him 
to  that  board;  for  in  1773  he  was  appointed  infpeclor-ge- 
neral  of  the  corps  of  marine  cadets, — an  academy  confiiting 
of  upwards  of  four  hundred  young  gentlemen  and  Icholars, 
under  ihe  tuition  of  .about  forty  teachers.  As  the  perfon 
who  fills  this  office  has  the  rank  of  lieutenant-colonel,  it  be- 
came neceflarv,  by  the  cuftoms  of  Ruffia,  that  Mr.  Robifon 
fliould  prove  himfelf  a  gentleman,  or  what  is  there  called  a 
dvoranin ;  and  the  proof  required  was  entered  on  record. 

As  infpeftor-general  he  had  nothing  to  teach,  nor  did  he 
ever  teach  mathematics  in  any  fchool  during  his  refidence  in 
that  va(l  empire.  His  duty  was  to  viht  daily  every  clafs  of 
the  academy  ;  to  receive  weekly  reports  from  each  maftcr, 
dating  the  diligence  and  progreis  of  every  perlon  in  his  clafs ; 
and  twice  a-year  to  advance  the  young  gentlemen  into  the 
higher  clafles,  according  to  their  refpective  merits.  Of  thefe 
he  was  cnnllituted  the  fole  judge,  and  from  his  fentence  there 
lay  no  appeal. 

In  juftice  to  a  ftranger  and  foreigner,  it  is  proper  to  add, 
that,  when  fpeaking  ot  this  part  of  his  duty,  Dr.  Robifon  al- 
ways mentions  in  terms  of  high  refpe6l  the  enlightened  and 
honourable  condu6l  of  general  Kutuzoff,  who  was  military 
head  of  the  academy,  and  held  the  third  place  in  the  admi- 
ralty cf)llege.  He  reprelents  the  behaviour  of  that  general  to 
himfelf  as  more  like  the  behaviour  of  a  parent  than  of  a  fu- 
perior ;  for  he  approved  of  all  his  decifions,  adopted  all  his 
meafures,  fupported  his  authority  againft  intrigue  and  oppo- 
fition,  and  introduced  him  to  the  grand  duke  as  an  admirer 
ot  the  Kuffian  language,  of  which  his  imperial  highnefs  was 
the  declared  patron.  This  was  a  very  powerful  recommenda- 
tion ;  for,  however  abfurcllv  Paul  feems  to  have  conducted 
himieif  on  the  throne,  he  had  tafte  enough,  when  grand 
duke,  to  feel  the  beauties  of  that  language,  and  to  befriend 
foreigners,  who,  like  the  fubjed;  of  this  memoir,  had  fliudied 
it  with  fuccefs. 

Dr.  Robifon  had  not  the  honour  of  being  at  all  known  to 
the  emprefsj  nor  did  I  ever  hear  him  fpeak  of  being  con- 
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cerned  in  any  plan  for  fupplying  her  palace  with  water; 
though  I  recollect  a  oonveriaii)!!  between  him  and  me,  oc- 
cafioned  by  the  defcn,Hion  of  a  ball-cock*  in  one  of  oar 
newfpapers,  which  could  not  have  failed  to  lead  to  the  men- 
tion ot  luch  a  plan  had  he  knovn  anv  thing  of  ii.  (  have, 
however,  heard  him  fay,  that  he  preiented  to  the  admiraity 
college  a  plan  for  rendering  the  magnificent  docks  at  Cron- 
Hadi  of  (i>me  uf  ■  by  means  of  a  fteam-enj^inu;  and  ihat  the 
plan  was  ad.'pted,  and  executed  with  iucccfs  after  he  left 
Rudia. — Tulit  aUer  bonores. 

He  quitted  that  empire  not  becaufe  the  emoluments  of  his 
appointments  were  cotiiparaiiveiy  Imall,  for  ihey  were  much 
grearer  thttn  thofeof  his  appointment  in  Edinburgh,  but  be- 
caufe, the  academy  being  at  Crotitti-di,  a  difmal  loiitude,  he 
found  l)is  fituat'.on  ••xtremely  irkf^ume.  Had  it  been  at  Saint 
Peterfburgh,  tne  lociety  <»f  Luler  and  .^ptnus,  to  whom  he 
was  known,  as  well  h«  of  ma^y  RaHian  gentlemen  whom  he 
fpeaks  of  as  p  .IfeHing  Britilh  hearts,  might  have  reconciled 
him  to  that  capital ;  but  to  get  away  f'oni  C  roritadt  he  ac- 
cepted with  piealure  the  inutatio.i  of  the  magiftrates  and 
town  council  ot  Eduiburgh  lo  be  pioitflor  of  natural  pbilo- 
fophy  in  then*  uni\  eriit)-.  The  gr  -nd  duke  parted  with  him 
reluctantly,  and  reojehiag  bin;,  vv  hen  he  left  the  academy, 
to  lake  with  him  fome  yruitg  men  of  talents  from  the  corps 
of  cadets:  he  proamed  him  a  penfion  of  400  rt.ble^  (8ol.) 
a-year.  That  penlioi^  was  reguiariy  paid  only  during  the 
three  years  that  the  gentlemen  whom  he  feieited  redded  in 
Edinburgh  :  it  was  then  difcontinued,  as  i  think  he  told  me, 
bei-aufe  he  did  noi  continue  a  correfpondence  viilh  the  aca- 
demy, and  communicate  all  the  iiriliili  improvements  in 
marine  education. 

Much  has  been  faid  of  prt^feiTor  Robifon's  leftures  on  na- 
tural philofophy ;  much  that  is  true,  and  fon.ething  that  is 
vmqueftionably  falie.  It  is  uinveriallv  admitted  that  he  g-ves 
a  con'prehenfive  and  Icientil.c  view  <'t  his  IvdjjtA,  anu  that 
he  fkdtully  ap[ilies  its  principles  to  the  actsot  life,  but  com- 
plaints have  been  made  of  the  abitruicncfs  ot  his  dtmonftra- 
iions.  Are  the  complainers  certain  that  the  (iemonliraiibns 
are  abhrufe  to  fuch  as  are  qualified  by  a  preparatory  know- 

*  The  bsll-cock  thus  defcribed  w^s,  in  fat',  the  fame;  vith  chat  of 
Dt'r.gulieis,  not  -'td  in  the  article  Waicr  V\'ork!.  in  tb^  Encyclopadia. 
Dr.  kobilon,  after  exp-.ttfing  fnnit  lurprii'e  that  tlii.  writer  in  the  ncws- 
•paj  er  Ihould  have  faid  that  ir  is  not  noticed  in  that  articl-r,  gave  mc  an 
acccLnt  of  his  having  bttn  frequentiv  employtd  to  difeng.ige  a  .  froirv 
water  pipes  both -n  Ea^i'tid  and  in  Scotlan-.' 3  bi7t  faid  Kotbing  of  his 
beinji  lb  employed  at  St.  FxtcifLurgh. 

ledne 


Dr.  Rol'ifon,  of  Bd'mhurgh,  353 

ledge  of  matbemaiics  to  enter  upon  the  (ludy  of  natural  phi- 
loiopliv  ?  It  becomes  not  mo,  perhaps,  to  anlwer  this  qucl- 
tion  ;  but  I  may  furely  lay  that,  i  \  converfation,  no  man 
communicates  knowledf^e  more  clearly  than  Dr.  Robifon, 
and  that  a  moie  perfpici  lu?  account  ot  what  philoloph\  can 
attain,  and  how  it  •tio  :ld  be  cui  ivated,  \^t!1  not  readily  oe 
found  thiin  v\hat  he  1  as  'ivtn  in  \.i\Q  •EncyciopfScJia  Briianntca, 
unde."  the  titles  Philo'ophv  anu  Priyncs.  To  underaand  the 
demonltfations  which  nc  gives  in  iht  clafs,  no  higher  know- 
ledge IS  requifite  tiiaii  that  of  the  moir  elementar)  properties 
of  the  conic  iect'ons ;  an  J,  ror  mv  part,  i  cannot  conceive 
how  he,  or  .lav  man,  ctald  demourtrate  that  the  moon,  for 
inftance>  iS  -2tained  m  her  orbit  round  the  eaiin  by  a  gtavi- 
tatior:.,  )uch  as  Ne  A  Lon  difcoveiecl,  to  him  who  knows  not 
the  natura  of  the  ellij  fe  \vhith  (he  defcnles.  ■ 

Of  the  eitimaiion  tii  whicli  hii  talents  and  his  virtues  have 
been  hekl,  not  only  by  his  colleagues  in  the  univerfity  of 
Edinburgh,  but  by  various  other  hterary  focieties,  the  fol- 
lowing unfolicited  honours  conferred  upon  him  by  thofe  fo- 
cieties, afiord  ample  ei  idence. 

In  1783,  when  the  lioyal  Society  of  Edinburgh  was  incor- 
porated by  charter,  he  was  unanimoufly  chf)fen  general  le- 
creiaiy  i  and  difcharged  the  duties  of  the  ottice  to  the  fatis- 
fatlion  of  the  prefident,  vlce-prefidents,  and  council,  liil  a 
few  years  ago,  that  bad  health  obliged  him  to  relign  it.  In 
J 798  he  was  complimented  with  the  diploma  of  LL.D.  by 
the  academy  of  ]\ew  Jerfey.  In  1799  he  was  created  LL.D. 
by  the  univerfity  of  Glafgow,  which  fcnt  to  him  a  diploma 
conceived  in  terms  the  molt  honoura!)le,  as  well  to  the  fenate 
that  decreed  it,  as  to  him  in  whofe  favour  the  decree  was 
palled.  And  in  1800  he  was  unanimoufly  eletted  foreio-n 
member  of  the  Imperial  Academy  of  Sciences  of  St.  Peterf- 
burgh,  in  the  room  of  Dr.  Black.  To  the  fcientitic  public  it 
n:av  not  be  mi  acceptable  to  add,  that,  at  the  particular  requeft 
of  the  irieiids  of  that  eminent  chemift,  he  is  now  preparin<^ 
his  le6li:res  lor  the  prels. 

Tl.ough  this  detail  muft  not  he  confidered  as  a  fpecimen 
of  biography,  but  merely  as  correal  annals  of  Dr.  Robifon's 
liiC,  it  would  be  unpardonable  to  conclude  it  without  notieliif 
hit^  conaedic'U  with  the  fraternity  of  Free-maions,  and  his 
attack  on  their  hi^i,hcr  myllerics. 

As  1  was  privy  to  the  compolltion  of  his  Proofs  of  a  Cou- 
fpiracy,  &c  I  liave  bis  cu- n  authority  to  fay  that  he  never 
was  ui  a  maion  lodge  in  Great  Britain.  Once,  indeed,  when 
a  lad  at  college,  he  was  carried  into  a  barn  by  tw  o  or  three  of 
his  companionsj  whoj  being  themfclveg  frec-niafons,  fliowed 

him. 


594  Htjtory  and  Antiquity  of  the  Cow^Poclt, 

him,  in  a  frolic,  fome  mummeries,  exacted  his  oath  of  fecrery, 
and  told  him  that  he  was  now  a  free-mafon  !  The  whole 
appeared  fo  filly  that  he  believed  they  were  playing  a  trick 
upon  him.  This  was,  indeed,  the  cafe;  but  the  fcene  gave 
hinifuch  an  idea  of  mafonry;hat  he  never  beftowtd  a  thought 
upon  it  till  he  was  at  Liege  in  his  way  to  St.  Peleriburgh. 
Dininu  one  day  with  fir  Charles  Knowles  at  the  tabic  of  the 
prince  bilhop,  he  was  furprifed  to  obferve  that  all  prefent, 
mailers  and  fervants,  had  about  them  fome  badge  or  other  of 
free-mafonry ;  and  learning  that  the  chapter  conftituted  a 
Icdo-e,  of  which  the  bi (hop  was  the  tr^s-vcner/ibUy  he  was 
cafiiv  perfuaded  by  fuch  mafons  to  become  a  brother.  He 
was  accordingly  received  a|;prentice  a  few  davs  after,  and 
has  himfelf  puMilhed  an  account  of  his  progrel's  through  the 
other  degrees  till  he  attained  the  rank  of  Scotclr  mafter.  In 
all  the  converfations  which  1  have  had  widi  Dr.  Robifon  on 
this  fubje^i,  juftice  requires  me  to  fay  that  I  never  heard  hitn 
tjnce  infmuate  that  there  is  any  thing  immoral  in  the  fimple 
iyftem  of  ^ritifli  mafonry  ;  and  he  certainly  has  not  accufed 
that  fyftem  of  immorality  in  his  book.  Yet  I  have  heard 
Briti(h  mafons  applv  to  themfelvesall  ihat  he  hath  faid  of  the 
French  degrees,  and  even  of  the  order  ot  the  llluinumti,  and 
reprcfent  his  Proofs  of  a  Confpiracy  as  a  collec'-tiou  of  calum- 
nies 1  Surely  fuch  men  are  not  aware  tiiat,  by  holding  this 
lancruage,  they  accufe  themfelves  of  crimes  of  which  the  au- 
thor of  the  Proofs  has  declared  them  innocent.  I  can,  how- 
ever, aflure  them  that  he  confiders  their  myfteries  as  ex- 
tremely frivolous,  though  not  criminal ;  and  that,  on  account 
of  the  fuperdrufture  which  elfewherc  has  been  raifed  on 
them,  he  never  advifes  a  young  man  to  become  a  free-mafon. 
Dr.  Robifon  retains  an  affectionate  attachment  to  the 
place  of  his  nativity,  and  pafTes  a  part  of  every  fummer  amid 
the  fcenes  of  his  youthful  pleafures.  What  he  poffefles  is 
hut  a  remnant  of  the  eftate  v;hich  was  the  property  of  his 
father;  but  he  is  a  man  of  too  much  virtue  to  diminifh  it 
otherwife  than  as  It  was  diminlthed  before — in  making  pro- 
vifion  for  his  children;  and  too  much  addicted  to  fclence 
and  literature  to  fet  his  heart  anxiouliy  on  Increafing  it.  , 
NamJ'aplens  "jirtuti  honoreniy  prt^mmm,  baud  pradam  petit. 

LXVI.  Exirads  from  Foreign  Journals  rcfpeSiing  the  Hifr 
tory  and  Antiquity  of  the  Coiv-Fockj  and  the  Progrefs  of 
the  (-'uccine  Inoculation. 

XF  the  moft  glaring  Inftance   were   required  of  the   very 
lone  oYerfi^-^hi  of  men  to  a  fimple  faft.   of  obvious  applica- 
tion 
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tioh  to  a  pruilice  of  infinite  moment  to  the  comfort  of  the 
whole  human  race,  one  might  name  with  truth  the  inocu- 
lation of  the  vaccine  difeafe.  When  we  read,  in  the  work 
noiiced  in  our  laft  Number,  the  accounts  of  the  fa6l  of  the 
cow-pock  being  known  among  the  country  people,  not  only 
in  England,  but  in  Ireland  and  Germany;  and  evep  fome 
jnftances  of  intentional  inoculation,  we  felt  humiliation 
from  the  notion  of  the  human  intellect  excited  on  this  oc- 
cafioQ.  Although,  with  partiality  to  our  own  country- 
men, we  may  even  rejoice  to  find,  ui  the  extracts  before  us, 
inftances  of  equally  glaring  overfight  in  other  nations;  yet 
thefe  further  inftances,  we  mud  allow,  aftbrd  confirmation 
of  the  humiliating  notion  juft  mentioned. 

I.     On  the  Antiquity  of  the  Coiv-  Pock,  and  of  its  Inoculation 

Time  immemorial  in  Gennurry.     (^From  Annalen  der  Kuh~ 

focken-'lpipfung  J 

(No.  2,  page,  T35.)     Buckburg,  Feb.  25,   iSoz. 

"■''The  following  highly  important  document,  and  hitherto 
the  oldeft  known  in  regard  to  the  hiftory  of  the  cow-pock, 
will,  no  doubt,  be  welcome  to  our  readers,  and  particularly 
to  the  friends  of  vaccination. 

^'  A  weekly  journal,  entitled  Allgemeuie  Unterhaltuvgeny 
for  the  year  1769,  printed  at  Gottingen  bv  F.  A.  Rofen- 
bufch,  vi'ith  plates,  contains  a  learned  dilTertation,  by  a 
writer  who  calls  himlelf  *  An  old  houfekeeper,'  without 
mentioning  the  place  of  his  abode,  '  on  the  difeafe  among 
the  horned  cattle  ;  of  quotations  from  Livy  ;'  the  moft  re- 
markable paflage  in  which  is  to  the  following  purport: 
*  On  this  fuhjed;,  however,  I  will  not  venture  to  decide  ; 
but  what  chiefly  excites  my  attention,  is  the  circumfl.ance 
that  fuch  a  plague  was  very  common  among  men  and  thefe 
animals,  which  is  not  the  cafe  at  prefent.  I  conceived  that 
there  might  be  many  difeafes  of  this  kind,  and  that  perhaps 
it  was  only  fome  inflammatory  fever,  accompanied  with 
eruption,  which  was  often  common  to  men  and  animals  ; 
and  Livy,  in  one  place,  calls  it  exprefsly  foabies.  But  it 
afterwards  occurred  to  me  that  it  might  be  the  well-known 
cow-pock,  not  unknown  in  this  country,  (Gottingen,  no 
doubt,  where  the  journal  was  printed,)  and  which  is  ftil! 
infeftious  to  the  girls  who  milk  cows,  and  to  other  perlons 
who  have  the  care  of  thefe  animals.  It  is  true,  indeed,  that 
few  men  or  animals  die  of  this  difeafe  ;  but  thofc  aUagked 
by  it  may  be  exceedingly  fick,  and  perhaps  it  is  owing  to  the 
coldnefs  of  our  climate  that  the  poifon  is  not  more  violent. 
I  muft,  however,  remark,  that  in  this  country  (Gottingen) 

thofe 
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thofe  who  have  had  the  co.v-pock  '.re  fully  convinrcfl  that 
they  avi'  Jtcured  jTom  the  vifettion  of  the  .comvuxn  J  mull  P').v^ 
us  I  ^'iffify  o«  cax if ully  inquiring  inlo  this  circuni/iancef 
.have  Often  heard.^ 

.,  **  This  rtniarkahle  document  was  difcovc'red  snd  again 
made  knawii  by  iVJr  C  G  Steinbeck,  who,  as  1  leani  by  a 
letter  from  a  friend,  inferted  it  in  his  monthly  journal,  called 
The  German  I  atrioi,  for  January  i  02. <  VV  hen  the  perfon 
who  tranfniitted  this  notice,  counlellor  Fauft,  found  it  among 
his  books,  he  exclaimed,  Et/pxa !  I  have  found  it  I  Hano- 
ver or  Germany,  therefore,  enjoys  the  honour  of  having 
firft  difcovered  and  publicly  defcribed  the  cow-pock,  and 
the  virtue  it  poflllfes,  as  far  as  is  yet  known,  of  being  a 
pre\cntive  of  the  fmall  pox  *." 

(No.  I.  page  86  )  "  In  the  month  of  July,  1800,  the 
cow-pock  was  difcovered  among  the  cows  in  the  neighbour- 
hood of  Plon,  and  a  phyfician  of  Eutin  made  experiments 
with  the  matter,  an  account  of  which  may  be  feen  in  Hen- 
ning's  Genius  der  Zeit,  for  the  month  of  O^ober,  1800. 
'  Juft  when  I  was  about  to  fend  the  copy  of  thefe  annalsio 
the  prefs,*  fays  the  author,  '  I  read  in  tli€  ReichsAnzeigcr, 
1801,  No.  182,  a  piece  of  very  important  intelligence,  by 
counfellor  tiedwag  of  Eutin,  that  in  Holftein  and  Jutland 
tlere  are  feveral  u  en  who  have  had  the  cow-pock,  which  is 
indigenous  in  that  country,  both  by  infeftion  and  by  being 
pirp')fely  inoculnted,  73,  29,  36,  and  even  46  years  ago, 
and  who  have  been  hitherto  preferved  from  the  infe6tion  of 
the  fmall- pox,  though  attemptrs  have  been  made  to  commu- 
nicate the  latter  difeale  to  them  by  inoculation/" 

(No.  2.  p.  no.)  "  A  malignant  fpecies  of  the  fmall- 
pox,  which,  about  the  time  when  the  firft  experiments 
were  made  in  Gcrmanv,  prevailed  for  fifteen  months  in  the 
neighbourhood  of  Hanover,  and  fwept  off  a  great  many 
children,  contributed  not  a  little  to  favour  the  introdu6lion 
and  propagation  of  the  vaccine  inoculation. 

"  Matter  was  immediately  procured  from  Dr.  Jenner  in 
Gioucefterfhire,  and  it  was  oblerved  that  it  produced  more 
local  effect  on  the  place  of  inoculation,  while  that  obtained 
r>'mDr.  Pearfon  of  London  often  produced  a  mild  eriip- 
lion.  The  fame  thing  was  afterwards  obferved  in  regard  to 
the  cow- pock  matter  produced  in  Hanover.  At  firft  it  was 
fuppoled  that  this  tift'eience  in  effe6f  arole  from  a  difference 
ill  the  inoculating  matter.  -  But  Dr.  I  earlon,  who  was  con- 

*  Is  it  TO  try  lingular  that  ni  phyficiftn  of  Gn-iingen,  or  of  Gcr- 
nn^nv  in  general,  had  '.t  been  onlv  in  confeqi»ence  of  this  Effav  of  the 
ytar  1769,  thought  this  ciicumftauce  woithy  ot  lurcher  cxaminacio"  ' 

fulted 
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fulted  On  this  occafion,  informed  Stromeyer*,  in  a  letter, 
that  he  confidered  the  difference  which  had  been  obferv..  d 
as  merely  accidental,  and  not  as  depending  on  the  difference 
of  the  matter.  Even  experience  (Ijows,  that  in  reii,ard  lo 
the  principal  objed:,  the  property  of  preventing  the  i.na''- 
pox  infe<iiinn,  the  vaccine  matter  of  doctors  Jenner  and 
Pearfon,  and  that  produced  in  Hanover,  are  entirely  the 
fame." 

(No.  2.  p.  126.)  **  That  the  cow^-pock  does  not  infeft, 
but  by  the  immediate  contacSt  of  wounded  places,  hi<s  beea 
confirmed  by  experience  in  Hanover  ;  as  has  alfo  been  the 
aflerlion  of  Dr.  PearTon,  that  thole  who  have  once  had  the 
common  fmall-pox,  or  the  genuine  cow-pock,  cannot  be 
affe(5^ed  a  fecond  time  by  either  of  thefe  difeafes,  even  though 
the  vaccination  be  feveral  times  repeated.  In  the  lafl:  cale, 
however,  fuppurating  puftules,  furrounded  with  a  little  red- 
nefs,  arife  fometimes  from  the  puncSlure  ;  but  they  are  not 
only  unattended  with  the  chara<iterirtic  form  of  the  real 
cow-pock  pulhiles,  but  the  general  re-a6lion  on  the  fytlem 
conneded  with  it." 

II.  Cow-pock  introduced  hito  Portugal.     (From  the  Lifboii 

Gazette  of  31ft  July,  1802.) 

"  Do<ftor  Francis  Manuel  da  Paula,  approved  phyficlan, 
&c.  having  applied  himfelf  fuccefsfully  to  the  vaccine  ino- 
culation, makes  known  to  the  public,  that  he  is  provided 
with  matter  of  the  belt  quality  for  inoculation  from  England, 
by  means  of  Dr.  D  imeir  -,  v\ho  firft  propagated  the  difor- 
der  before  he  left  this  country.  The  above  phyfuian  Da 
Paula  has  continued  the  inoculation  from  children  of  three 
months  old  and  upwards,  among  which  number  were  his 
own  childieu." 

III.  Jbifcovery  of  Vaccine-  Pox  among  the  American  Cows. 
(From  the  American  Mcaical  Repofitory,  vol.  v.  p.  93, 
1801.) 

"  We  are  happy  to  find  that  our  fuggeftion  to  phyfirians 
in  the  United  States,  to  inquire  for  the  vaccine  difenfe 
among  the  cows  of  this  country  (fee  our  vol.  iv.  p.  322  ), 
has  produced  the  defired  effect.  Tne  coincidence  of  the  fol- 
lowing articles  of  information,  derived  from  different  refpcd-t- 

3    •■,■.*.  Ncues  Hannovr.  Magazin  iSoo,   and  Hufeland's  Journal  ,dci  P.^kc 
Hciik,  V.  10.  part  5.  ,      ,,^,   , 

f  Dr.  Domeir  is  tlic  attenaing  and  t'faveUing  phyfidafi  of  his  roval 
higtmcfs  the  duke  of  Sufiex  ;  and  after  grear  difficultTcs  were  ovcrorr^e, 
and  heftowing  much  pains,  lie  iiuroclnccH  the  co\v,pcck  iui.calitiion  with 
xrattei  iurn.iOied  from  tUf-  V'accine  Inftitution  of  London. 

able 
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a})ie  fources,  ami,  fo  far  we  know,  without  communication 
with  one  anothef,  feems  to  place  the  faA  beyond  the  reach 
of  doubt.  We  ftate  them  as  they  feverally  came  to  our 
hands. 

"  I.  Dr.  William  Buet,  of  Sheffield^  in  the  ftate  of  Maf- 
fachufetts,  in  a  letter  to  Dr.  Miller,  dated  20th  May,  180T, 
defcribes  the  cafe  of  a  lad,  in  his  neighbourhood,  affeifted 
with  an  eruption  on  his  face  and  hands,  greailv  refembling 
vaccine  puilules,  to  whom  he  was  called  on  the  lOthof  the 
preceding  month.  With  matter  taken  from  thefe  puilules  he 
inoculated  feveral  perfons,  and  obfiJrved  the  diieale  to  purfue 
a  fimiiar  courfe,  and  to  exhibit  finiilar  phaenomena,  to  a  cafe 
of  a£lual  vaccine- pox  then  under  his  care.  And  after  the 
termination  of  this  new  difeafe,  he  tefted  it,  as  ufual,  by 
variolous  inoculation,  with  the  fame  happy  refult  as  in  other 
cafes  of  the  vaccine-pox.  Upon  inquiry,  he  fosmd  the  lad 
had  fometimes  milked  cows,  that  thefe  cows  had  been  ob- 
ferved  to  have  fore  teats,  and  that  the  hands  and  face  of  the 
lad  had  been  prepared  for  the  reception  of  the  difeafe,  by 
having  been  previoufly  fcratched  in  play  by  his  companions* 

"  3.  Dr.  Eli  (ha  North,  of  Goflien,  in  the  ftate  of  Connec- 
ticut, who  has  beftovved  much  attention  on  the  vaccine 
difeafe,  has  found  it  among  the  cows  of  that  neighbourhood, 
and  inoculated  it  with  fuccefs.  In  a  letter  of  the  2i)th  of 
May  laft  to  Dr.  Miller,  he  announces  the  difcovery,  and 
that  the  inoculation  of  the  difeafe  had  been  tried  in  a  num- 
ber of  inftances  with  complete  efFe6t. 

"  3.  Dr.  Jofeph  Trowbridge,  ofDanbury,  in  the  ftate  of 
Connefticut,  in  a  letter  to  Dr.  Mitchill,  dated  6th  of  July, 
1801,  communicates  a  fimilar  diicovery  which  he  has  made 
among  the  cows  of  that  place.  At  that  time  he  had  inocu- 
lated three  perfons  of  his  own  family,  and  the  difeafe  pro- 
duced by  the  inoculation  exhibited  all  the  appearances  of  the 
genuine  vaccine-pox. 

*'  Since  our  laft  Number,  the  vaccine  difeafe,  apparently 
genuine,  has  been  introduced  and  propagated  in  this  city 
(New-York).  The  prefent  feafon  of  the  year,  which,  ac- 
cording to  popular  prejudice,  is  deemed  unfavourable  to  in- 
oculation, has  hitherto  prevented  the  difeafe  from  being  em- 
ploved  frequently  or  generally  :  and  the  ufual  baniftmient  of 
the  fmall-pox  at  this  time  renders  it  more  difficult  to  apply 
as  a  teft  of  the  genuinenefs  of  the  few  cafes  of  vaccine-pox 
which  have  vet  occurred.  We  hope  to  be  able  to  offer  a 
more  fatisfaftory  account  of  the  progrefs  of  the  difeafe  in 
our  next  Number." 

The 


Obfer'vat'ions  refpeBing  the  Crdcodlh,  399 

The  above  account  affords  another  proof  of  the  little  de- 
pendence to  be  placed  upon  phyficians  in  the  application  of 
fads  to  praftice ;  and  the  more  glaring  they  are,  it  feems, 
the  more  hcedlefs,  or  even  ftupid,  they  have  been  in  fome 
inltances,  as  in  the  prefent  cafe.  It  now  appears  that  the 
cow-pox  prevails  not  only  in  the  weftern  counties  of  Eng- 
land, where  the  farmers  difcovered  that  their  fervants  or 
themfelves  were  exempted  from  the  fmall-pox  by  having 
had  the  cow-pox  ;  but  the  fame  difeafe  and  the  fame  hS.  of. 
exemption  were  alfo  known  in  other  Engiiih  counties;  in 
Ireland,  in  Holftein,  in  Denmark,  in  many  parts  of  Ger- 
many, and  even  near  Gottingen,  in  Switzerland,  and  in  the 
Milanel'e.  Nay,  as  long  ago  as  1769,  the  German  jour- 
nalifts  announced  thefe  fads,  and  the  advantages  over  ihe 
fmall-pox. 

• '        ,  '  .  ■    '      .   ■       .  ■  =3a 

LXVII.  Some  curious   Ohfervations  refpeBing  the  Crocodile, 
By  C.  Frank,  IPhyjician  to  the  French  Army  of  the  Eajh 


HEN  Egypt  and  the  Nile  become  the  fubjeft  of  con- 
verfation  in  Europe,  the  danger  to  which  people  are  expofed 
of  being  devoured  by  the  crocodile  is  commonly  mentioned. 
It  is,  however,  not  generally  known  that  this  amphibious 
animal  is  never  feen  in  that  part  of  the  Nile  which  traverfeS 
Lower  Egypt,  and  that  to  obtain  a  fight  of  this  monfter  it  is 
neceffary  to  go  up  the  river  a  confiderable  way  into  the 
Thebaide.  I  never  found  any  crocodiles  till  I  had  got  a  oi-ood 
way  beyond  Gyrge.  This  animal  quits  its  retreats  at  the 
bottom  of  the  water  during  the  warm  days,  and  when  the 
Nile  is  low,  and  places  itfelf  on  the  fand-banks,  which  are 
then  frequently  met  with.  It  was  in  the  months  of  April 
and  May  that  I  travelled  in  the  Said.  The  crocodile  feldom 
appears  on  the  banks  of  the  river,  except  when  little  fre- 
quented, or  when  accefs  to  them  is  difficult*  It  appears  that 
the  crocodile  is- aware  of  the  danger  to  which  it  would  be  ex- 
pofed without  that  precaution.  In  general,  it  never  goes  to 
a  greater  dittance  from  the  water  than  about  fix  paces.  The 
leaft  nnife  awakens  it.  I  never  was  able  to  get  within  niufket 
fliot  of  it  Befides,  as  the  animal  is  covered  with  very  hard 
fcales,  it  is  almoft  impoffible  to  kill  it,  unlefs  it  be  wounded 
exa<itly  under  one  of  the  fhoulders.  I  found  at  Dendera  a 
kachcf  who  took  a  fingular  delight  in  hunting  the  crocodile; 
he  had  killed,  in  fucceffion,  (even  of  them,  which  I  faw 
placed  on  the  terrace  of  his  houfe  in  fuch  a  manner,  that  at 
fome  diilance  they  refembled  fc  many  cannon.  If  the  natives 
5  ilioot 
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fhoot  any  of  them,  or  catch  them  in  fnares,  they- are  as  proud 
as  thofe  who,  in  Europe,  kiil  a  wolf.  Of  all  the  crocodiles 
which  I  had  an  opportunity  of  feeing,  either  in  going  up  or 
down  the  Nile,  I  never  ohferved  any  more  than  eight  or 
ten  feet  in  length.  Profper  Alpuius  fpeaks  of  a  crocodile 
thirty  ells  in  length  :  but  it  is  proper  to  remark  that  this 
author  never  was  in  Upper  Egypt^  and  that  he  was  probably 
deceived  by  falfe  reports.  The  celebrated  Norden  fays  he 
faw  fome  fifty  feet  in  length.  I  am,  however,  of  opinion  that 
he  was  deceived  alfo ;  for  I  never  found  any  perfon  in  the~ 
country  who  faw  any  fo  large. 

In  regard  to  the  danger  of  being  devoured  by  this  animal, 
it  is  much  lefs  than  is  commonly  believed.  I'he  crocodile, 
in  general,  feems  to  dread  man,  for  it  is  not  fond  of  inhabited 
places :  the  nearer,  then,  that  one  approaches  to  the  cata- 
i2iB.s,  the  more  frequently  they  axe  met  with.  The  indifte- 
rence  with  which  the  inhabitants  and  their  children  anmfe 
tliemfelves  in  the  water  and  walk  on  the  brinks,  proves  to  me 
that  they  are  in  no  dread  of  the  crocodile. 

If  a  favonrabie  opportunity,  however,  occurs,  this  cunning 
animal  will  feize  a  (heep.  a  goat,  or  an  afs,  and  faiT'eiimes  a 
ciiild,  which  it  drags  with  it  to  the  middle  of  the  iiver,  and 
plunges  to  the  bottom.  In  one  place,  where  the  women  are 
accutiomcd  to  fill  their  velTels  with  water,  I  faw  a  femi-cir- 
cuiar  palifade,  made  of  reeds,  deftined  to  prevent  the  croco- 
dile from  doing  mifchief.  In  that  place,  one  of  them  feized 
and  tore  off  a  woman's  breaft  at  the  time  fhe  was  ftooping 
down  to  fill  her  pitcher  with  water. 

It  is  a  very  lingular  obfervalion,  that  this  animal  when  it 
remains  out  of  the  water  is  ahnoit  always  furrounded  by  va* 
rious  large  birds,  among  which  I  could  always  diftinguifh 
the  pelican.  What  flrange  relation  exifts  between  thefe  ani- 
mals fo  different  ?  It  is  a  well-known  fa6t,  that  the  white 
heron  has  a  fingular  fympaihy  for  the  buffaloes,  oxen,  and 
cows.  Does  there  exitt  a  lympathy  <if  the  fame  kind  between 
thefe  birds,  but  particularly  the  pelican  and  the  crocodde? 
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LXVIIl.  Proceedings  of  Learned  Soc'wiies. 

FRENCH    NATIONAL    INSTITUTE. 

CCOUNT  of  the  labours  of  the  Clafs  of  the  Mathema- 
tical and  Fhyfical  Scicntxis  during  the  third  quaiter  of  the 
year  lO. — Continued  from  p.  ^co. 

C.  Denieuport,  aflociaie,  has  fent  to  the  clafs  a  memoir 

concerning  the  equilibrium  of  a  body  which  balances  freely 
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on  a  flexible  wire  or  fluid.  He  determines,  \x\  a  fpccial 
manner,  the  conditions  of  this  equilibrium  from  this  princi- 
ple, that  the  centre  of  gravity  of  the  fyftem  muft  defcend 
as  low  as  poflible  ;  and  details  various  fituations  of  equili- 
brium, either  fixed  or  tranfitive,  which  the  propofed  bodies 
may  affume. 

EXPERIMENTAL  PHlLOSOPHy  .—Detertnirtation  of  the  In^ 
tenjlty  of  the  Adion  tvhich  Magnetic  Bars  exercfe  on  dif-^ 
fefent  Metals  ptirified  by  the  ordniary  Proceffes. 

fn  purfuing  his  refearches  on  the  aftion  which  magnetic 
bars  exercife  on  all  bodies,  C.  Coulomb  has  been  able  to 
meafure  the  intenfity  of  this  action  for  the  different  metals 
brought  to  that  ftate  of  purity  which  refuUs  from  the  com- 
mon operations  of  refining. 

He  formed  fmall  cylinders  of  wax,  into  which  lie  intro- 
duced different  quantities  of  iron-filings  uniformly  difperfed 
o\er  the  whole  mafs,  and,  by  meafuring  the  a6lion  which- 
they  experienced  from  magnetic  bars,  has  deduced  the  law 
according  to  which  the  magnetic  force  decreafes  in  propor- 
tion a-  the  quantitity  of  the  iron  mixed  is  leffened.  With 
thefe  two  data  he  determined  the  very  frnall  quantity  of  iron 
that  remained  in  an  ingot  of  filver  fufed  with  an  equal  por- 
tion of  iron  by  C,  Guyton,  and  which  in  the  operation  had 
appeared  to  feparate  itfelf  very  exaftly  from  the  fecond  metal. 

This  filver,  diffolved  in  nitric  acid  and  precipitated  by 
pruffiate  of  foda,  gave  no  indication  of  the  prefence  of  iron  j 
It  however  experienced,  in  a  fenfible  manner,  the  influence 
of  the  magnetic  bar,  and  in  fuch  a  manner  as  to  fliowthat 
it  ftlll  contained  iron.  By  comjjaring  this  adion  with  that 
of  the  fame  bar  on  the  cylinders  above  mentioned,  C.  Cou- 
lomb has  found  that  there  remained  in  the  piece  of  filver  .^^ 
of  iron.  He  found  by  the  fame  method,  that  if  the  aftiou  of 
the'magnetic  bar  on  a  plate  of  filver  purified  by  cupellation, 
or  extratied  from  the  muriate,  ought  to  be  afcribed  to  the 
prefence  of  iron,  the  quantity  of  the  latter  metal  prefent  will 
amount  only  to  ,  j-'-r,--  part.  This  quantity,  which  may  be 
confidered  as  infinitely  fmall,  would,  however,  be  in  furh  a 
ftate  of  divifion  that  there  would  be  no  molecule  of  filver 
which  did  not  contain  a  portion  of  iron. 

On  the  nth  of  Pluviofe  C.  Guay  Luffac  prefented  to  the 
Inftiiute  a  memoir  on  the  dilatation  of  various  elaflic  fluids 
by  the  agency  of  heat.  In  examining  the  experiments  of 
different  pfiiioibphcrs  on  this  fuhje6l,  he  f^ates  ihar  the  great 
difcordancv  in  their  refults  is  chiefly  owing  to  the  prefence  of 
Water  in  the  apparatus  employed,  which  being  diflblved  by 
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the  gas  ehiployed,  or  converted  into  vapour  in  it,  in  diffefen? 
proportions  at  diftcrent  temper;ir.utt'S,  caules  it  to  undergo 
irregular  cxpaufions.  By  ihe  methods  that  he  employed, 
the  veflcls  and  initrunicatsrhade  ufe  of  were  rendered  cnm- 
pletfely  diy ;  and  under  theic  (nrcnniftances  he  found  that  the 
volumes  of  all  the  permanent  elallic  fluids,  whether  foluble 
or  inlbiuhie  in  water,  underA^nt  an  uniform  and  equal 
change  of  volume  with  eveiv  change  of  their  temperature  ; 
and  that  they  futlered  an  expanlioii  of  \°.  of  their  bulk  in 
palling  from  th'e  tenii'eratiirc  of  32"  Fahrenheit  to  312°. 
The  vapour  of  ether  ohtaincd  h\  h<  ^.t  followed  the  fame  law 
of  cqtvahle  dilatation;  and  calctrhring  upon  it,  it  appears, 
that  with  every  mcremeiit  of  a  degree  of  Fahrenheit  there  is 
an  increment  of  volume  of  ne:u)v  I7,  probably,  for  all 
aeriform  fluids.  This  is  not  very  different  from  the  eftima- 
tion  given  in  his  Trail  El  ment  in  dt  Chiniie,  by  Mr.  La- 
voifier,  who,  frorii  the  experiments  of  Mr.  de  Luc,  confideri 
the  expanfion  of  atmofpherical  air  as  ^y-^-oj  for  each  degree* 
of  Fahrenheit  '. 
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LXIX.  httelligence  and  ISIifcellaneous  Articles, 

f--r^  VACCINE    INOCULATION. 

X  HE  priTtted  repoi-t  of  the  houfe  of  commons  profefling- 
merely  to  \\a\c  publiflud  extra6ls  from  the  minutes  of  the 
evidences,  but  a  partial  ac  count  only  having  been  given  to 
the  public  ot  Dr.  Pearfon's  evidence  from  thoTe  minutes,  \v& 
propofe  to  give  it  wholly.  It  is  not  our  intention  to  make 
any  remarks ;  the  tairefl:  wav  for  the  parties  interefted,  and 
mo(t  proper  conduft  for  us,  being  confidered  to  be  the  giving 
the  account  from  the  minutes,  efpecially  as  Dr.  Pearfon's 
"Exaniinalion  of  the  Claimst,"  &c.  juft  publiflied,  is  moft 
likely  to  afford  the  requifite  explanations. 

In  our  next  Number  we  fliall  give  the  fecond  and  only 
Other  evidence  of  Dr.  Pearfon  on  the  15th  of  April. 
i)r.  Pearfon's  firft  Examination  (the  honourable  admiral 
Berkeley  in  the  chair),  agreeably  to  the  Summons  dated 
Lunse,  5*10  Die  Aprilis  1802.  [From  a  Tranfcript  by  the 
Committee  Clerk,  taken  from  the  Minutes  of  the  Houfe  of 
Commons.] 
Are  you  converfant  with  the  vaccine  inoculation  ? 

*  On  this  article  the  editors  of  the  Jourfiul  dt:s  Mines  remark  that^ 
according  to  the  experirnents  of  Mr.  Sa'.iffure,  air,  in  all  its  different  ftates 
fcf  faturation  with  ir,-oi!.b;rc,  experiences  uniform  increments  of  tempe- 
ra ure;  and  that  of  f'>ivic  ex]5er?mcncs  from  Ahiontons  it  is  proved  x\\ix 
the  principle  is  the  fame  with  regard  fo  prtllurc. — liniTOR. 

■i-  See  our  lail  Kumber,  page  283,  for  the  account  of  this  ptibUcation. 

8"^  A.  Yes: 


yacclne  InocuLiiion„  i^Oj 

A.  Yes:  I  have  been  acquainted  with  the  praftlce  fince 
January  1799.  I  alfo  think  it  is  but  juftice  to  Dr.  Jenner  to 
ftate^  that  1  am  acquainted  with  the  prad^ice  of  inoculation 
of  perfons  for  the  fmall-pox,  who  on  good  evidence  were  faid 
to  have  gone  through  the  cow-pox  unce  June  1798  :  the  re- 
fuh  of  which  was,  that  they  could  not  receive  the  fmall-pox 
infedlion. 

Was  it  from  the  communications  of  Dr.  Jenner,  or  any 
other  fource,  that  you  derived  your  knowledge  of  the  vaccine 
inoculation  ? 

A.  In  the  firft  inftancefrotn  Dr.  Jenner:  afterwards  I  got 
information  from  other  fources. — [Letters  delivered  in.l 

Do  you  imagine  that  the  information  contained  in  thefe 
letters  arofe  from  Dr.  Jenner's  publication  of  his  difcovery,  or 
from  a  previous  knowledoe  of  vaccine  inoculation  ? 

A.  I  imagine  they  were  independent  of  each  other. 

Did  you  ever  hear  that  Dr.  Jenner  had  communicated  his 
difcovery  to  Mr.  John  Hunter  many  years  previous  to  this 
correfpondence  ?  And  is  it  not  known  that  in  his  lectures 
fome  years  before  his  death  he  mentioned  it  publicly  ? 

A.  Not  the  pradice  of  inoculation  \  but  that  Dr.  Jenner 
had  acquainted  him  that  perfons  who  had  the  cow-pox  could 
not  take  the  fmall  pox,  and  that  nobody  had  been  known  to 
die  of  the  cow-pox. 

Had  you  anv  other  communications  with  the  Rev.  Her- 
man Drew,  befides  the  letters  delivered  in,  upon  ihe  fubjecl 
of  vaccine  inoculation  ? 

A.  None  that  1  think  relate  to  the  queftion. 

Does  Mr.  H.  Drew,  lay  claim  to  the  difcovery  of  inocu- 
lating with  the  vaccine  matter  from  one  human  being  to  an- 
other ? 

A.  No;  that  is  exclufively*  Df.  Jenner's. 

Do  you  know  when  the  fa6ls  (tated  in  the  correfpord- 
eenc  which  you  deUvered  to  the  committee  actually  took 
placet  ? 

A.  Only  that  they  took  place,  in  all  probability,  earlier  than 
the  year  1798. 

On  what  do  you  e;round  that  opinion  ? 

A.  Becaufe,  immediately  upon  the  publication  of  Dr.  Jen- 
ner's work  in  1798,  I  wrote  to  the  gentlemen  who  furniflied 
that  information,  namely,  the  Rev.  Mr.  H. Drew,  Dr.  Pul teney, 

'"  Dr.  Peaifon,  in  his  book  lately  pub'ifhed,  finds  that  this  is  na  ftridly 
correal ;  for  vaccine  inoculation  from  tiit;  human  lubjedt  had  been  previ- 
oully  inftituted. 

f  The  dates  were  fubreiiuentlv  obtained,  and  arc  primed  in  Dr.  Pear- 
son's Work  iuft  publiftied- 

Cc:i  Mr. 
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Mr.  Dollingj  and  Mr.  Down,  of  Bridport.  They  immediately 
cxjmmunicated  their  cafes  of  vaccine  inoculation^  ^without  ap" 
Rearing  to  be  acquainted  ivith  Dr.  Jenner's  works. 

Have  you  reafon  to  think  that  Dr.  Jenner,  previous  to  the 
pubHcation  of  his  firft  work  on  vaccine  inoculation,  was  at 
all  acquainted  with  the  fads  contained  in  the  correfpondence 
delivered  in  ? 

A.  1  have  faid,  I  apprehend  the  parties  all  performed  their 
inoculations  independent  of  each  other. — ^Withdrew. 

THE    LONGITUDE. 

The  following  letter  from  a  gentleman  in  Greenock  relates 
to  a  matter  of  fo  much  moment,  that  our  readers  will  regret 
the  death  of  the  perfon  who  contrived  and  executed  the  iii- 
flrument  alluded  to.  It  is  fortunate  however  that  the  appa- 
ratus is  dill  in  exiftence,  as  further  experiments,  and  a  more 
minute  examination  of  its  ftru6lure,  may  perhaps  lead  to  a 
difcovery  of  its  principles. 

All  that  can  be  inferred  at  prefent  is,  that  poflTibly  a  well 
poifed  magnetic  ball,  though  it  may  remain  ftationary  (ex- 
cepting the  change  occalioned  by  the  magnetic  variation), 
while  kept  in  the  fame  place,  may  poffefs  a  property  which, 
on  carrying  it  eaftward  or  weftward  from  that  fpot,  may  oc- 
calion  a  revolution  on  its  axis  proportioned  to  the  diftance. 
Should  any  thing  like  this  turn  out  to  be  the  faft,  we  may 
yet  fee  that  accomplilhed  which  has  hitherto  baffled  every 
human  eflbrt.  "* 

But  be  that  as  it  may,  ingenious  men  will  endeavour  to 
profit  by  the  hint  which  the  following  letter  prefents  : 

"  Greenock,  Aug,  2. 
"  An  affair  of  fo  much  confequence  to  mankind   as  the 
following  it  were  criminal  in  me  to  conceal ;  I  therefore  re- 

?ueft  of  you  to  make  it  as  public  as  poffible  among  your  fea- 
aring  and  philofophical  friends, 

"  Our  mutual  friend,  before  his  departure  laft  fall  for 
Philadelphia,  conftru6led  a  machine,  apparently  fimple,  but 
which  is  infinitely  more  valuable  to  navigation  than  the 
compafs.  It  was  brought  to  me,  together  with  his  log- 
book, by  a  fellow  paffcnger  homewards,  who  unluckily  had 
paid  no  attention  to  the  ufe  of  the  apparatus;  which  was 
the  more  unfortunate,  as  our  friend  died  within  three  leagues 
of  land. 

^'  It  is  a  magnetic  ball,  floating  in  a  bafon  of  quickfilver. 
The  ball  is  painted  all  over,  to  keep  the  quickfilver  from  pe- 
netrating the  pores,  which  might  embarrafs  the  evolutions, 
5  which 


which  coating  I  dare  not  deftroy  to  examine  the  materials 
of  the  ball ;  but  from  its  weight  it  muft  be  metallic,  yet  it 
floats  high  in  the  fluid.  Since  he  took  it  froiTi  this  place,  I 
perceive  he  has  marked  it  with  lines  of  longitude  and  lati- 
tude, like  a  geographical  fphere^  This,  I  prefume,  he  has 
done  on  his  voyage  outward,  the  journal  of  which  is  likely 
left  in  America.  But  this  which  I  poffefs  begins  with  the 
exad  point  of  latitude  and  longitude  of  Philadelphia,  and 
records  the  zenith  of  every  day  as  accurately  as  if  he  had 
been  all  along  on  terra  firma.  In  bed  he  told  the  captain' 
his  diftance  from  the  coaft  of  Ireland  to  a  minute,  by  look- 
ing at  his  machine. 

*'  The  properties  of  magnetifm  are  not  yet  fufficiently 
known,  and  they  have  heretofore  been  applied  to  ufe  only 
in  the  form  of  the  needle.  But  it  appears  to  poflefs,  befides 
its  well  known  polarity,  a  propenfity  to  retain  its  native  re- 
lative pofition  on  the  earth;  that  is  to  fay,  it  turns  upon  an 
axis,  like  the  earth,  one  point  always  pointing  at  the  pole 
liar.  Beyond  the  line,  this  point  upon  the  ball  is  below  the 
horizon ;  and  on  the  thores  of  America  the  longitudinal 
line,  which  now  is  its  meridian,  was  far  down  the  fide  :  fo 
that,  if  he  had  failed  round  the  earth,  his  little  ball  would 
have  made  a  complete  revolution  upon  its  axis.'* 

ARTS. 

We  mentioned  fome  time  ago  that  a  French  artifthaddif- 
covered  a  method  of  foldering  glafs  when  broken.  This  art 
we  now  underftand  has  been  carried  fo  far  towards  perfection, 
that  two  plates  of  the  fize  of  eighteen  inches  may  be  joined 
together. 

Another  artift  of  the  fame  country  has  found  out  the 
means  of  roiling  plates  of  glafs  in  fuch  a  manner  as  to  ex- 
tend them  fome  inches  each  time  they  are  paflTed  through 
the  rollers,  as  would  be  the  cafe  with  metal.  The  procefs 
has  not  yet  been  made  public  ;  but  we  apprehend  that  a  part 
of  it  muft  confift  in  fubje6ting  theplaies,  after  the  firft  cait- 
ing,  to  fuch  a  heat  as  may  make  them  fufficiently  piaftic  to 
go  through  the  operation  once,  and  fo  again  for  a  fecond  and 
fubfequent  rollings,  till  the  required  extenlion  be  given  to 
them. 

The  alloys  of  gold  with  plaiina  have  hitherto  been  fup- 
pofed  to  depreciaie  the  colour  and  malleabilitv  of  the  precions 
metal  in  fuch  a  m  inner  as  to  prohibit  their  ufe.  It  appears, 
however,  from  fome  late  experiments  made  by  an  ingenious 
jeweller,  Mr.  Francillon,  that  a  mixture,  confifting  of  fi^ 
parts  of  gold  and  one  of  malleable  platina,  gives  a  metal  of 

C  c  3  a  beautiful 
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abeaulifiil  colour,  great  malleability,  and  capable  of  receiving 
an  exceeding  fine  polifli,  more  unalterable  than  that  of  gold 
when  expofed  to  the  a6lion  of  fulphurized  hydrogen  or  fmii- 
lar  agents, 

A    NEW    eOSJET. 

About  ten  at  night,  on  the  aSth  of  Auguft,  C.  Mechain, 
member  of  the  National  Inftitute  and  of  the  Board  of  Lon- 
gitude, difcovered  a  new  comet  in  the  conllellation  ofSer- 
pcntarius:  it  was  fome  degrees  bdow  two  nebulous  ftars 
which  are  on  the  left  tide  of  that  figure,  and  near  the  equator. 
He  determined  its  pofition,  and  found  that  it  was  rifing  with 
great  rapidity  towards  the  north.  He  continued  to  obferve 
the  following  days.  The  light  of  this  body  did  not  appear  to 
him  lu  incrcafe  in  a  fenfible  manner;  its  nucleus  did  not  be- 
come more  brilliant ;  and  the  nebuJofity  which  furrounded  it 
did  not  extend. 

On  the  ift  of  September  he  made  a  report  to  the  National 
Inllitute  of  his  firft  and  laft  obfervations. 

Augufl  2t.  Mean  time,  9  hours  24^6'';  right  aicenfion, 
249"  18';  declination  fouth,  6"  11^31^^ 

Auguft  31.  Mean  time,  9  hours  33^  19''}  right  afcenfiou, 
250"  16';  declination  fouth,  o'' 2gij:'.  It  is  tone  remarked, 
that,  according  to  ihe  prefent  pofition  of  this  comet,  its  di- 
ftance  from  the  fun  is  necelTariiy  greater  than  that  of  the  fun 
from  the  earth.  It  rifes  towards  the  north  pole,  fallowing 
the  left  fide  of  Serpentarius  and  theoppofite  fide  of  Hercules. 
Though  it  is  vlfible  only  with  the  help  of  telefcopes,  it  may 
flill  be  obferved  a  long  time  if  its  light  be  not  weakened. 

We  learn  by  a  letter  from  Bremru,that  on  the  3d  of  Sep.- 
tember,  at  niiue  in  the  evening.  Dr.  Gibers  difcovered  a  fmall 
comet,  which  cannot  be  feein  but  with  good  telefcopes.  Froui 
i:ts  orbierved  pofition  it  feeuis  to  he  the  iame  that  C.  Mediaii^ 
faw  fix  dftv*  befo.i'e,  I>r,  Oiber.s'  obfervations  are  ilated  ag 
follows: 

September  3,  at  one  minute  paft  ek'.ven^  its  right  afcenfiop 
was  25 1""  a8';  .declinution  north,  4'' 32'. 

Oa-lhe,4tb5  Alean  time,  9  hours  7  mln.j  right  afccnfion^ 
251°  28';  dechnation  north,  7°  57''. 

There  is,  however,  probably,  a  miftake  in  the  letter  re- 
Xpecliug  the  kitriuentioncd  right  ivfcenfiap, 

CHJ'.MISTHY. 

Mr.  Arthur  Aikin  has  fucceedcd  in  prodncinsi;  an  ajnai- 

r    •  •  i  ■     •    •  1  c       • 

^am  ot  iron  and  mercurv,  by  uniUng  an  amalgam  or  zmc 
aud  inevcury  with  ivoa  fiUo-giS  '"^''^  I-'-'""  adding  muriate  of 

iron. 
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Vepys's  Gas-holder. — NaluraJ  'Philofophy,  &e.      407 

iron.  A  decompofition  takes  place,  and  there  is  produced  a 
muriate  of  zinc  and  the  amalgam  of  iron  and  mercury,  which, 
by  kneading  and  the  aid  of  heat  alTumes  the  metalUc  luftre. 

The  fame  gentleman  along  with  Mr.  Allen  has  obtained  a 
regulus  of  tungften,  from  the  ajiimoniate  of  that  metal,  the 
fpe«.ific  s:ravity  of  which  is  above  17 '22.  It  is  of  an  iron 
colour  and  of  great  brilliancy,  but  not  malleable. 

MR.   PEPYS'S    GAS-HOLDER. 

We  find  by  a  line  from  Mr.  I^epys,  that  a  note  has  been 
omitted  in  printing  his  article  in  JNo.  50.  It  related  to  the 
regifter  tube,  and  mentioned,  that  "it  was  §idded  to  the  gas- 
holder on  the  fuggedion  of  Dr.  Marcet." 

NATURAL    HISTORY, 

Oneof  the  French  journals  contains  the  follovylng  article  :— 
"Snakes  fiave  increafed  this  year  fo  much  in  number  in  the 
large  commons,  that  the  proprietors  of  {heep  have  fuftained 
great  lofs  by  them.  Thefe  reptiles,  particularly  in  the  fpring, 
luck  the  milk  of  the  (heep;  and  when  the  wound  which  they 
infli<il  is  deep,  the  two  teats  dry  up ;  fo  that  the  {heep,  which 
continue  to  be  fruittiil,  can  no  longer  fuckle  their  young. 
But,  when  the  wound  is  flight,  the  wounded  teat  only  dries 
yp.  In  ieveral  of  the  communes  of  the  department  of  Landes, 
there  are  flocks,  the  fheep  of  which  have  been  fucked  by 
thefe  fnakes  in  the  proportion  of  four  to  om*"' 

NATURAL    PHILOSOPHY. 

Vaflalli-Eandi,  profeffor  of  natural  philofophy  in  the 
Athenaeum  at  Turin,  has  invented  and  caufed  to  be  con- 
^ru6led  a  pneumatic  apparatus,  with  which  all  experiments 
in  regard  to  the  rarefaction  and  condenfation  of  air,  and  all 
Icinds  of  aerial  mixtures  in  given  proportions,  can  be  per- 
formed in  an  eafy  and  fimpTe  manner  by  means  of  piftons 
and  cocks.  This  machine  has  been  depofited  in  the  phyfical 
cabinet  qf  T.kirip, 
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